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EXECUTIVE SUMMARY

This report describes the development of two capability assessment models
built under the CAPLOG project. The first wodel assesses reparable spare
parts availability and the effect on aircraft capability. The second model
evaluates threat-oriented munitions availability and the corresponding effect
on Navy capability. These models are designed to be used as prograwuming
support tools, which display the effect of funding on Navy capabiiity.

The aircraft spares capability assessment model assesses various scenarios
of peace and wartime (with varying lengths of time), different amounts of
flying hour requirements for specific aircraft (and therefore spare parts),
and examines the effect that various budgets have on the resulting capability.
This prototype model is currently operational. It is being used for the F-14
aircraft.

The munitions model's work is more conceptual and focuses on air-to-air
munitions. Two approaches to this model have been described here. The first
approach is an applied model which was developed in order to obtain answers
quickly, using available data and expert judgement. The second approach is an
unconstrained R&D methodology which should yield more accurate results. In
this example, it uses the F-14 and F-4 aircraft, and the Sparrow, Phoenix, and
Sidewinder missiles. .

Both the spares and munitions assessment models were developed in a
fashion which would allow results to be combined in a balanced resource
format. For example, the same scenario and force structure assumptions were
used as drivers for both models. The balanced results can then be portrayed
as an "envelope of capability" based upon resource levels of two different

commodities.
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I. INTRODUCTION

Synergy has developed two capability assessment models for Navy aircraft.
One assesses spare parts, and the other, munitions.

Section 11 describes the background on this approach. It includes a
description of why such capability assessment tools are required and how they
can be used.

Section 1II presents the model developed to assess reparable spare parts
availability and the corresponding effect on Navy capability. This section
contains a history of the CAPLOG spares module development plus sample model
reports and computer source code for the model.

Section IV describes the conceptual framework and a prototype methodology
for a munitions availability model that would assess the resulting impact on
capability. This section presents two approaches. One is designed to obtain
quick results using available information. The other is more analytical and
specifies the exact information needed in order to obtain results.

Section V presents possibilities for future work on these models. It
describes possible extensions, improvements, and further applications of these

two capability assessment tools.
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I1. BACKGROUND

This final report describes what has been done for the Navy on development
of two logistics capability assessment models. The first model assesses
reparable spares, and the second, air-to-air munitions. These models are
designed to assess the effect of spare parts and munitions availability on
Navy wartime capabilities under a variety of scenario assumptions. Thas
provides support for logistics budgeting by estimating the budget for spares
and munitions required to accomplish a particular set of plans, and the eftect
on capability if funding is not available. Display techniques are available
to support analysis and funding requests for spare parts and munitions.

For the past ten years, the U.S. Air Force in its Logistics Capability
Measurement System (LCMS) project has developed striking and novel
methodologies for relating logistics resources to materiel readiness in both
peace and war. Some of the analytical work done under that erfort led to
significant refinements in resource capability assessment techniques.
Therefore, it is appropriate to apply any knowledge gained in Air Force
research (when applicable to Navy problems) to produce a better product and to
avoid duplication of efforts across the services. The OSD/MRA&L requires the
capability to assimilate and utilize these methodologies in developing its own
long-term logistics budgeting and capability plans for obtaining, integrating,
and using information from the individual military services for loyistics
readiness evaluation.

The Overview Model, a part of the LCMS, was originally designed to provide
the U.S., Air Force with tested and documented logistics readiness models that,
on a quick-turnaround basis, illustrated the effects of various budgetary ana

management decisions on the immediate readiness, mission capability and
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sustainability of the United States Air Force. Over the past several years
the Overview Model has undergone rigorous testing, evaluation, and
improvement. The model has proved itself successful in assessing the
logistics readiness, mission capability, and budget requirements of the Air
Force. The Air Force work that is of particular interest is that portion
which has developed methods of making wartime projections of spares
capabilities by individual weapon systems under different assumptions and
scenarios. While this has been done in detail and with credibility, the
quick-response aspects of this system are critical to the present project. In
addition, the Air Force has developed methods of balancing capabjilities of,
and requirements for, multiple individual logistics programs for various time
periods in the future.

It is recognized however, that the Navy is not the Air Force and many
significant differences exist. For example, the Navy has different missions,
different resupply concepts, and different data systems, to name a few.

The first step in adapting these methodologies for Navy use is to develop
working hypothesea about the relationships between its materiel readiness for
reparable spares to capabilities for individual aviation weapon systems for
the Navy. Specific examples were developed for individual aircratt weapon
systems using the modified LCMS Overview Model and using data as provided by
Navy Personnel.

In addition, emphasis on specific needs of the Navy that differ from those
of the Air Force should be given prominence. The intent of this project was
to demonstrate to the Navy that these methods are technically feasible and
that the Navy should adopt the models developed under this project for their

own use. Specifically, developing acceptable scenarios for carrier-based

{
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activities was given special atteantion. Problems of developing Navy-wide
capability estimates by individual carrier groups, have been isolated and
addressed with the development of feasible computation methodologies.

Synergy has developed a working computer model prototype of a chart
relating Navy-wide sorties assigned under either Navy-provided scenario data
or under both high and low-boundary scenarios to individual weapon system
reparable spares capabilities for the F-14 weapon system used by the Navy.
This model was adapted from the LCMS Overview Model used by the Air Force.

The second part of this effort was the deveiopment Of a prototype model
for air~to-air munitions.

Munitions sustainability and the depiction of alternatives for POM support
has long been a problem area for the services. Heretofore, sustainability
questions from OSD to the services have been answered, of necessity, with
gross tonnages and dollars. Wwhile this kind of apprcach has been acceptable
in the past, the information requirements for more sophisticated analyses and
outputs in the area of munitions are increasing.

Synergy developed a working computer model prototype which relates
requirements, time-phased for each individual munition to current and
projected inventories on an individual munition-type basis. The model is
sensitive to changes in key variables such as expenditure per sortie factors
(EPSF), weapon loads, role effect factors, and shifts in scenarios. In
addition, the model is capable of handling substitution of less preferred
munitions for preferred munitions when they are exhausted.

The spares model that was developed is currently in use. The
munitions model is still a manual prototype. A detailed description of each

is contained in the following sections.
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III. CAPLOG SPARES MODEL

A. Introduction

During the first six months of this contract, Synergy, Inc. has adopted
U.S. Air Force logistics capability assessment methodologies for use by the
U.S. Navy. Initially, this work has focused upon projections of wartime
spares capabilities for individual weapon systems under different assumptions

and scenarios to analyze the capability and sustainability of the U.S. Navy.

Our work in this area has led to the development of a Navy aviation spares

capability assessment model and management information system known as the
CAPLOG system. The CAPLOG system is designed to assess, on & quick-response
basis, the effects of various budgetary and management decisions on the
immediate readiness, mission capability and sustainability of the U.S. Navy.

The CAPLOG system by design consists of four modules which, when used
together, will give a complete picture of the current logistic readiness and
budgetary needs of the Navy's aviation reparable spares programs. The system
is designed in a modular fashion and our prototype development has proceeded
in a modular fashion. The Navy and Synergy jointly decided to start the
building of the CAPLOG system with the development of the Mission Degradation
Module.

Mission Degradation was chosen for the initial prototype development
because it will provide the capability the Navy needs first; i.e., the
assessment of mission capability and sustainability by weapon system. This
report presents interim results of this prototype development.

This section begins with a description of the CAPLOG system. This is
followed by a description of the data base, including problems encountered,

and how the data base was expanded, and the flying hour inputs. Next is a
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brief description of the model conversion, process, procedures for accessing

]
the system, and a SOURCE Listing. The last pieces in this section are a
description of output reports, model results, and a description of model runs f
using the new data base, including a briefing on these results. b
*




B. Description of the CAPLOG System

The CAPLOG system was designed to ultimately include four different
modules which, when used together, would portray the current logistics
readiness and budgeting needs of Navy aviation reparable spares programs.
These modules are:

1. The Mission Degradation module provides an analysis of mission
capability and sustainability by weapon system and indicates specific spares
that cause mission failure or degradation. The module calculates on a
day-by-day basis the percentage of required missions flown based on
availability of spare parts.

2. The Shortfall/Buy module assesses mission sustainability as it relates
to aviation logistics budgets and spares management decisions. The module
determines the total reparable spares budget required to support a given
flying hour program for both peace and war.

3. The Pipeline Fill module calculates for each day of a war the dollar
value of all reparable spares that have failed and are in some phase of the
repair process. The module calculates the dollar value of the inventory
necessary to compensate for spare parts in the repair pipeline due to a
specified fluctuating wartime flying hour program.

4. The Readiness Module measures the state of logistics readiness as a
function of spare-part availability. The module determines the number of
times during the war that specific spares cause a NMCS aircraft to occur and
lists those NSNs which are in a short or a long supply position.

All four modules will use data from the same sources. The mathematical
methods employed in each of the modules are consistent with each other so that

a complete picture of Navy logistics -~adiness and budgets can be obtained.
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The development of the CAPLOG system is proceeding in a modular fashion.
Therefore, initial development as described in this document focuses on the
Mission Degradation Module and the data base whicl supports it and the other
modules. The Mission Degradation Module provides the capability that the Navy
requires first, which is the assessment of mission capability and
sustainability by weapon system. The data base development is critical and
represents a large part of the effort since the data must be extracted from a

number of Navy data systems.
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C. The Mission Degradation Module

The purpose of the Mission Degradation Module is to evaluate the
relationship between reparable spare inventory investments and Navy mission
capabilities. It calculates the time to exhaustion of all spare parts {(NSNs)
for selected aircraft. It calculates the number of aircraft available for
mission assignments and the number of assembled aircraft as a function of
reparable spare inventories and repair cycle times.

For each spare, demands, condemnations and repairs are calculated. The
repaired parts are added back into the ready-for-issue category. When an

aircraft requires a ready-for-issue spare and one is not available (the

" inventory has been exhausted), the first source of spares, as described below,

is from cannibalization. The program currently uses the default assumption
that the TMSs specified are served in an established priority order. The
program, thus, runs every TMS every day from a pool of both common and unique
spares assumed to be available to all aircratt on an as-needed basis, but in
TMS priority order. (This logic feature is not relevant in the initial
prototype because only one TMS, the F~14A, is being used.

wWhile the model is running, a continuous inventory account is maintained
for each spare part. Those spares that fail on a given day are withdrawn from
the running inventory and those that are repaired and returned to a
serviceable state are added to inventory by day.

The sequential logic used by the Mission Degradation Module is as follows:

First, for the selected aircraft used in the simulation, the peace and war
flying hour programs and the sensitivity parameters are defined. As the model
starts the simulation, processing each spare part, it establishes several

initial conditions or assumptions:

]
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(1) The Navy can perform its mission with some aircraft in a

non-operative status, which are then cannibalized to provide spare

parts to essential aircraft. The default assumption of this model
is to assume that when a ready-for-issue spare part is needed and
is not available, an aircraft is immediately, completely, and
costlessly cannibalized. Thus, every assembled aircraft is
thought of as consisting of a large number of assembled spare
parts. The "quantity per aircraft" (QPA) and the "application
percentage" are used to accomplish this result.

(2) At present status, the module considers 365 peace days and up to a
120-day war.

(3) Aircraft attrition and down-time are determined by aircraft type,
but not as a function of time. Attrition is subtracted from all _‘
assembled aircraft. To meet its mission requirement, the module
tries to use all of these assembled aircraft while minimizing the
average missions per aircraft per day. o .

(4) The number of missions per TMS based on "flying hours per day" and
"hours per mission" cannot be greater than the upper limit based
on the ratio of a 24-hour day (less down-time) to “hours per ®
mission." In other words, an upper limit of the maximum number of
missions/day per aircraft is imposed; flyable aircraft try to meet
the flying program by increasing the number of missions per o
aircratt per day up to the established maximum,

Serviceable Total Assets for peace and wartime are defined as on-the-shelf

and ready-for-issue items. Unserviceable assets are distributed uniformly [

10




across the repair pipeline and On-Order Assets are distributed uniformly
across the procurement pipeline. This creates the Initial Inventory.

The total number of parts per NSN that are installed in each TMS
{QPA--quantity per application) is multiplied by the number of aircraft in
that TMS in the force mix. This represents the "Total Number of Parts
Installed” in the assembled aircraft. The "Initial Inventory" is then added
to the "Total Number of Parts Installed" to establish the initial "Parts on
Hand" for wartime simulation. Added to "Parts on Hand" are the daily
additions of “Base and Depot Returns” creating the "Total Parts" available for
assembling aircraft. This is done for each day of the simulated war.

Before processing all the TMSs, "Available Aircraft” is initialized by
dividing "Total Parts" by the QPA (number of spares) associated with that TMS.
Note that the Quantitites per Application (QPA) for each NSN can be unigque or
common. When common are used by more than one aircraft, the QPA order is the
same as in the TMS's cross-reference dictionary. The yPA for any IMS is
between one and ninety-nine.

Therefore, for each NSN record processed, all TMSs are checked to see if
they use or need the part during the war. If “Available Aircraft” is greater
than "Assembled Aircraft" (assembled aircraft minus attrition), it is set
equal to "Assembled Aircraft"”; if negative, it is set to zero. Eventually
“Total Parts" becomes the number of aircraft remaining from those which were
in the inventory on D-day after subtracting those lost by attrition or
inoperable because of a needed part or parts.

As the number of "Available Aircraft" is defined according to remainang
available parts, also calculated are "Aircraft Lost by Attrition" and

"Missions Flown per Aircraft." In other words, when one spare fails and there
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are no serviceable assets in the inventory for it, that aircratft is then
cannibalized and the remaining flyable aircraft have to try to perform all of
the missions without it. However, all of the spares on that cannibalized
aircraft are assumed to be available in serviceable inventory for remaining
flyable aircraft.

The force is assumed to complete 100 percent of its missions for as long
as possible. As soon as the number of flyable aircratt (each operating at the
maximum number of sorties per day) cannot meet all assigned missions, mission
degradation begins to occur. As additional flyable aircraft are short of
essential spares which are not available and have to be cannibalized, the
percentage of missions tends to decline. On the other hand, when serviceable
spares begin to return from bases and depots, NMCS, or cannibalized aircraft
are assumed to be repaired or reassembled.

Finally, at the end of the wartime simulation, the following are
calculated:

(1) "Cannibalized Aircraft" by subtracting “"Available Aircraft" from
"Assembled Aircratt."”
(2) "Missions per Aircraft” by dividing the number of "Aircraft
Missions Required" (from Flying Program) by "Available Aircraft."
(3) "Percent Missions Flown" the ratio of "Missions Flown" (mission by
“"Available Aircraft") to the number of "Aircraft Missions
Required.”
For each year's simulation, the percent degradation of umissions (missions not
flown) caused by inadequate inventory of reparable spare parts at the

commencement of a war is determined.
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D. The CAPLOG Data Base

This section presents a report on the development of the CAPLOG data base.
Quantitative models such as Mission Degradation are sensitive to the quality
of data. The beast available sources of Navy aviation data have been
identified to insure that the results of the Mission Degradation Module are as
realistic and accurate as possible.

The CAPLOG system requires specific detailed information on each reparable
spare contained in the data base. This detailed information on each item is
needed to support the basic capabilities and requirements assessment
algorithms. Immediately following is a description of the CAPLOG

item-specific data base.

THE ITEM-SPECIFIC DATA BASE

variable # Variable Name Units Definition
1 National Stock National Stock Numberx
Number
2 Unit Price Dollars The unit price of an item
3 Administrative Months The administrative lead time
Lead Time is the time between preparing

a contract/purchase order and
the date of its award or order

initiation.
4 Production Lead Months The period in time between
Time planning an order or letting a

contract and the date of
receipt of the first

production
-] Base Order and Days Total number of calendar days
Ship Time that elapse between the

initiation of a request for a
serviceable item from the base
and its receipt

13
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Variable #

6

10

1

12

13

14

Variable Name

Demand

BCM %

Base Repair
Cycle Days

Depot Repair
Cycle Days

BCMs Condemned

Depot
Condemnation
Percent

Item
Essentiality
Code

Unit Repair
Cost

On-order Assets

Units

Failures/
Million
Flying
Hours

Percent

Days

Dayé

Percent

Percent

1-5

Dollars

Number of
Items

14

Definition

The number of failures at
bases for replacement of
removed unserviceable spare
parts per million flying hours

The percentage of base
failures that must return for
processing at the depot

Total number of calendar days
between the time an
unserviceable item 1s removed
from use and the time it is
made serviceable in base
maintenance and ready for use

Total number of repair days
between the time an
unserviceable item is removed
from use and the time 1t is
made serviceable from depot
maintenance and ready for use

The portion of base-processed
units that were beyond
economical repair, therefore
condemned

The portion of depot processed
units that were beyond
economical repair, therefore
condemned

A numeric code assigned to an
individual item indicating its
relative impact, on mission
capability in the event of a
stockout. The code is a
ranking factor numbered one
(least impact) through five
{greatest impact)

Repair cost of a spare part
The model is programmed to

accept nineteen cateyories orf
on-order assets.
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variable # Variable Name Units Definition
15 Total Asgsets Number of The model is programmed to
Items accept a total of fifteen

categories of total assets
which include serviceable plus
unserviceable and on-order

assets
16 QoPA Number of Quantity Per Application
Items
17 Application Percent The percent of a particular
Percent TMS that has this particular
part on it

Three major organization sources of Navy Aviation data have been
identified: the Master Data File from the Navy Aviation Supply Office (AsSO),
the 3M data base from the Navy Aviation Maintenance Support Office (NAMSO),
and the Master Component Rework Control System (MCRC) data base from NALC.

Immediately following is a brief description of the different sources of data.

1. ASO Data

The ASO data are stored in an integrated multiple file complex. The ASO
files of interest to this project include the Master Data File (MDF) which
contains a large number of variables by stock number plus the Weapon System
File (WSF) which contains a "“top-down" breakdown of each aircraft/weapon
system/equipment in the ASO inventory. It provides the capability to identify
each part component, system, or subsystem to its higher or next lower
application(s). The WSF is structured into levels which provide the
capability to identify each item used on each aircraft common to different

alrcraft and, conversely, the various aircraft utilizing a particular item.

15
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The F-14 weapon system data were sent from ASO on three magnetic tapes
including one for the MDF and two for the WSF. The MDF tape (E48RT1) contains
approximately 80 data elements on six record types for each of the
approximately 4,000 items in the file. Exhibit 1 is a list of the data
elements that are available of E4B8RTI1.

The WSF tapes (E48BU2 and E48BU2A) contain three types of records and
approximately seven unique variables. Exhibit 2 is the record layout for the
MDF and Exhibit 3 is the WSF record layout. Each data element has been
assigned a specific location on a specific record. Each record can contain up

to 130 characters.

16




1IV)  2po) duypy paoday ¢ ¢ ¢

(1I¥)  ~pay 9dvartag - - -

(1) =zo03Td33pU] 211 Tt

(£) 30333 IouddeTdey 1S3g
i (£) ©P0Y Traz=Jog TEITUYITT 2OILANANY !
(€) 2200 Traaniay asTidarg pInvEdInNy uIy
() uo31udilddy Zag W dzeg

: [€9) UICS TRLULDLD POIVUB(SAT
(5) @p0o) MacadY IUNIINDUID

79) 318TPO) 1unM ‘IITY 330 PANCTIV NIy 2apssIaloxg
(0) 3SU") IsT] 'dUTY 330 PONOTIY Nacady aalssezlicig
(v) ITTI) 1S3y ‘AUl DUPOSY UING PI0NDY datssdaTozd
(9) 3ISTOZ 182T ‘uuIL PUACIY WINT niomdy AATISIITezy
(f) 93my T7agzaang 2yeday

(Z> 2200 vIIIY #3(7 9911235

LA S 4

paeey

(9) 3uvauod=o) uv3

r- an Y -
REMICRC D ®
{c Tar g %
(0) faIpy WIIETLIY [NrYFAD )

(Q) TeAR®T 2IP3peIOlul *DIrY JUdIDITTIAY DOUCUIIUTTH
(9) 1oAnT jrTUOrITZIUPIID ALY 2URTADAIUDY PIUNUIILITH
(£) ©opo) uopizatan 30Ited JusmedTTdSy 3se]

f9) Az=3zunrd) 3877 ededinba advumoliy

(9) ®po2 @3cx dduUENOTTY

(& 2anddn o2 PRLLD b1 TEU02
- () a.”wu 1 ..uu1 3 4~3111 Lo uoN Aaci (11v) 393qm=ny Teru0) maisiy
ns YA
mnV 2n2) 2z0ddng 1r3133K gy u«nqiam:°y::7 Kezy (9]
4 (2} ¥IS/¥Did - Lapaomny o Teavy (£) asv
) (S) =22A1902Y TivQ I{ :T3udma[ddng ©)
13

(¢3 sxoTzoquiled TIwg i (miucuaddas
(§) =zagIny 2174 30K 1983
16)  Ape) sHITIZ WD /ONY AOK IIWICH-TITCY
(€) JounN AITY S04 3dBery
(€) =ra) 1e=ang SRIINN DuUIANITY
(Tiv} anqeal voniTy APl Wl enoyaty
on arateyoumInyg AXTIVD ._N«;:m riaady
(i) oD £ITATICY Iogusy SATITITITIUNPT /uoTIEdY AU
. - (€) @p2) adpany Jo odAg
' (€) 2pu2 X3J;NS poul~y uTASINDONY
(€) 2poD PoIa JUAMAINICII
(g) opr) Kielaar) Zagmny UMD
(Z) ~pe) uoisrz;2eljiises
16) A dIysu0IIT{NG {ilg IRV
(%)  =aqzny ULEIPOPITIUING WP TTISDNS
~ﬂwcuuu

(z) ao3wdypul
() aolwdgpuy

(¢) 203ed10ug
Z

(g) of2:

(<

(¢) aCeasay 1y arvdoy
(£) astu

SINAWIIT YIVQ OSVY
. - 1 LIGIHXI

v T v B T

o o

\e) @Y adp ity AAUIDG

(0) 2apo) MduehLTey

{(Z) ®po) 221n0g TeIUIBATICNg
(¢ APCED ey

(o) tutcraTdrfddy xad Japiur.
() @po) uorEdTidey

(1) ?2p20 uoI3=d111310p] 2d[qrizds;
. (6) 2pod uorryaLy

(9) Iaqunp ATquassy 13uldry koY

(S) @pc) uoyssazddng pIrg IdUIITIY

(¢) 2Idauny adudarjay

{(g) 33eQ uworICITdéXT Asrysang Dylewaosiny

(1) worrmavyrarey) L7ddng yTaopay
(T) 2ro) 1ogury Judmdanzcad

(S) unidvjnuzu-uck/SIINIVESRUTYH 103 2po) ATddng juaspay

(2) oponvorady a)11 1343

(Z) 2P0 3711 Nnauy

(Z) ©poD uojy3edyjyeseld £11andag
(1) -.weyinp - 237@ L3ug

3avg - 3po) AIp(eriuassy Kiz2ay[jig
2poD 3017ud 8¢ SpTrATAQ dEuNCITY
(9) Aaruedd 2pyi1dap dducaciiv
A213Uend ITUR JUPWOI[Pddy wWuajuly
(Z) 2nss1 jo ajuy

(7) omey maig

(1) 2p0) uvOTITITITIUSPT [RI20ID To1d2dg

(1) 2703 1e1Ln) T®. a3l

(1) 1o0qass adueziudo)
JUIILTIANG STV TOIIM0D AT TALIDY
an 2po) Crysvoriersy Ayroog

(Z) @poy dnoin/Arieey

3ISPIA104 PUTWRZ PYIUICAD PIIBUSIK]
33104 puvTwa dITeuIjuleR FIIewiIcy
3I5BdalIcy pursaC wdIshs A(aozaend
purmaq 3UAIIN) 203 PAIITIDY weadosy
o1qQra1edoy A372739V Sutlzodoy Sa
{T) 203I7dIDuY wWDdIT Diyes

pueatg dining 10) poiwiuy zquuauh
103JTITDUL wII] POUOISIACI) Simny

(Z) wewaderday 2011 397123 U

(1) 33114 1un

FAY puCRag DPAYIdAD Juraardny wolsfg

) @Tnaaay purzag Sujpazitony oSy

(€) 93canay ol osaderg vy xyeday ujazedoy ave

T=1222rac) pue Juydanday oy AATY
D20 ITL PLIT LOIITNPOIG IDUIINN

(€) 23radcay 2ITL FEIT UOTIONPOIY IDLIIUL)

(1) 3po) 3urinoy yraon
(7) @pon 2o7ISV dIitanIneiey

(Cya0ay) Il

S led
ciea
A hEEEL
i
1"y

SEUCD
YENTD

Loul
RIC2

~

JCST
Y1200
v3ece
fsc
XL
n.n oot
1 903
siucy

K L Tap
00k
SCO8
£g0a
yIong
cTod
wiel
ied
Filud
ol
ol
1063

17




" - - " g 4 - 4 4
(¥) :3eason g o v
*a gy 13iva
~mqq~<wxm-v<bo *at nvyooud orforzs OSIvA Usis
666A6 X 666A6 X 666AG X 666A6 X (s)6 X {(v)6A66 X X (3] (Bl P
wy/mm v
15243 | xnve OAV | awvie | 1soyd]| myie oav] anvie £ ] amg 82002 v
€03 - 004S 043 0¥s Josd] @08 448 | epoy /09v00) 3007 b4
V8609 y2208 8608 2208 . vL08] 9013 £203 | N1 02y 3IM3AD3S
19-8S S 95-€S¢t . 2% {S-8% [} 9b-cb b4 =L 9¢ §¢€-0¢ 62 :24 £2-61 81-1 €0 I
= (ve)x X X X X XX X (v)x XX (v)x XX X {six X X WAL
3000 3000 3000 3007 anl omp| v
vl L oswint o oswinl osuml osamn]  wors| awnay|  dnows| woriov 3003 | NOILDY 3003 aig ¥n) [ sygu| £
AVH uz_sﬁ‘ v | sy 1l Axinva | aveva] 33 9a8s| a1 omus| 41 sms | 37 dws ] ce908 vl v
NG210 Js2to] eszta] vszia 6210} Q1007 Y100)| 98004 Y8003 6202 820) 1008 HL908 a
0€1-¢ 96 11 _ #6 £6 - 26-16 06 68-98 $8-48 £8-08 6/-8¢ 1 9L-2t | V4 0L sodIL
X X X X XX X X X X XX 66A(L)6] (6)x Y X (6)x] (st)x | awnam
) 3000 ny M
aut Wit onroso]  our Wil avia] 3003 | 3ounos| 3007 VN 2 |xmwvig mim .
WY | 3wning]  Aowd .mz_ ueal | s 40234} ddns| 32unos utan} waLr| 3000 82000 | 300 pd
31908 34908 vi908) 1007 S003] 103 JET00) veroa 200 §S081 $003{ M1 Gy /09v00 { 3IMN3IND3S
69 8 | 19 | S [S9W9| €9 & 19 | 09 |65-85 , z5-6v| ev-o¢ 62 | @2 61 81-1 | soams
(I [ (s1)x X | (oe)x x| esateis] (sJzOx | x| xx xox T xx X X (6)x | (st)x | swnu
v/ ' iy M
3602 QM | wnve Jue|g 1y T |avag | wwvunin .
6200 15d=d 24 d/nl NI | 6200] ro3f dmms| as3 ! 90 3007 g2002] 3007 M
/8000 30d=H ¥£00) €508] 2008).-/8000| 2103] 8003 | 2v03 | €003] My 07y 79500 | 37M3nd3s
=!°2-o: BI1-101 oot 66-0{ 69 89-05] 65-55] vS-Tv| ev-5e| Lt-5t ) St-2¢ | 1¢-0f] &2 82 12-61 BI-1 | soas
dJIN QuvaNYLS 1/01 1/oct 0SH4 Mapaay |eaauay g03| T1NDR3
A A2079 SN31OVEVYMD
OKIGOVY - ALISNIG - ¥AUVNL - 138V NI | &) wassaou [t 3nsade A0 GINDISI0 SOY0I3Y 1S4/4G4 amvaaws | onams
1N0AV] Ll —_—
. e IRLE]
€2 11¥9
J0W ¥0d IYWdOd QMOOTd
Z L1diHxXd
>
- ] & | - a L | - a a

vivg
£ 3ni

vivo
¢ 3l

Vive
1 3t

@®




vive
S un

%

vivxG
¥ 3

0,1802
V1.0
t N

° ° L4
(y) twnsorma g€ joz v
l8gy 22 i “21v0
1ove7yieg QI nvId0¥d oriogTS-OSIE N
(2€)x xxx XXX (v)x (e)x {v)x XXX X 2uniont
18R ‘vmu P.w ¥ My 300 300) v
Ol A2th7 ON = (sv3sn VI8 a0y »y1e o |
WML SV (V) ) Ll ¥011S 011s | 304 ¥3sn [Hbved 3094 TTIEEC S B
Vo SQVeIRY 5, Rivybdrs 1600 9500 S600 500 £600 0600 a
+ 310N 0£1-66 86-95 $6-£6 26-68 88-18 08-LL 9¢-4l 7] 0410
XX X X X X (ze)x (six X X (313 [C113 asnion
. v
3000 3000 03 1v) 3000 $ - siyig | WY/t 1
¥ 3daL ¥N 20Yd ¥} 2 NYYA IS0y 43 HIs4 3007 $200) 3007 v
£200 8£0) $200 9000 2000 1000 50 N1 oy /aso0 | 3omanbas | @
-1 oL 69 * 89 L9 99-G€ $t-0¢ 62 82 (261 8-t | soam>
_cenx | o fan] o Jeond (sq xx {cex] xx fslx] xx ltsdx] xx Jien] xx fo)x X X (6)x_| (sr)x [ awnsms
sy | wvl ey av founy | aw focied syl owuw] g oumel el oung ] wy v
xiyig Y9101 otal votal 9tojvsna |9ta fvata | giaf vata ste} vata} stal votal st vsto }sto v K9y /uI e 1
NLIN 1) NEIN AW | NDEN DWW ) N1IN 2] NpIw w] e tw ] N o | NEin 1w 3000 | g 82003 300 M
4118 HiL H19 HiS Riy e QN2 i 01 G /09y00]  32u3nd3s
{J oet-stt{ ¢tv-cot]  got-96 S6-58 ¥8-bt £L-£9 29-25 15-1r 0v-0C 62 82 12-61 81~ | soqio
y (1€)X X X X X (s)x 66A66 6465 (9)x (9)x 676 6A6 6646 66A6 | 2uniau
3000 v
myie JHL3Y dod doa | 9av 1vi oAV 1
ISHd 044 JYIN N4l oxev | 31193)  v1iad] onod3s ] aswis 24 ¥ u gyl v
45200 35200 | ev204 Yb204 £40) vitoa otod 9104 9104 2109 32108 £004 6004 ©
oc1-001 66 86 | 6 - 96 S6-16 06-(8 93-p8| t8-8L ety Yol = 15-%9 ¥9-35 | soam>
431N GY¥YaNYLS .14 R 7/ § 0si4 MajAY (ea3udg 403 | T1WN)
oa.co:.».:ul.uo.lu,:(ch..-u-<.— PandIs | ol V3¢ s00 W/ msaxn A8 GINDIN0 maxchc —mm\ug._ INYNIS ON ¢
JN0A YT Ivalt
a0 ‘
€207 1188h3
(p,3uod) T LIAIHXd
r
o ] BAm L3 .. i= . L S

N
-




|- ~ ~ ~
: (¥) 94nsojury ‘*avasorna £40¢ 3V
: 1861 22 Nyp 21va
| 10YVVlygy3 ‘9t mv¥sows ov/octs-OSHI-ONY
_ NI
v !
1
v
a
' SOd HD
1 nALU ]
. N ]
1
v
q
$04 1D
x| X Jooxx f7ostx. | (ox (o€)x XX XX X x 1T XXX 157 2wniou
3G0J N9IS3C AlLD N3WON SXI0 JISTISIA L IST ISV3|——— 3007 IST IS5 {ISVI 3A1T
3014¥3Ad 301¥43IAQ AW31ddNS | ALD LINN 117 db3 1 | 440 0.1 ] 330 G.7Y AYOM3IY JAlEV-unyl  -y-nyni H m
rOI FOTW]  WID34S | 438 NIH 7584 VHH E M33 90ud] M3¥ S0ud IN3¥aN) 3] H3Y 0¥ MIY 90ud v
yueyg . 81003 Y003 0¢00 1003 £003/5000 HLLO4 ol S04 3800) HOlO4 0104 <.—<w
oct-621 wlm_ f[e1-52 1A% X 601-30t S01-9¢ SL-bt (Y27] 1t [\ 89-24 999 S04 KD T
X 6616] 666A6) 666A6 666 (s)x XX X {o1)x X X (6)x (81)x | auntou
3002 vy MY M 9 N)Y v
S3ion 143y NI 1Y 9¥0 1Y TddY J1ddy 3007 300) M I 3
RO THAO| 4 INIVA] VY INIVW ¥3d 12¢ Y34 ALD JUI 4 vy - J) AN 82007 300)) & viva L
9003 £004| V1003 1004 8104 t10a £100 6200 6000 (050338 | yueg] /09t00 | 30m3dIS| a 9 :
- - , N ;
Ol 80 geod serel  wwl  wmwl ol wol el e g 6l 8-1] souo “
dlIn a¥vanvis /01 d/0¢t ‘4’9 ¥04 SQIY I1S4/40H .
OSHiI 114843
0MITV4 - ALISKIA- ¥IUVYL - TIEVY ands 9 -uw N.uuu 3! ﬂuwwﬂ-uu.m tae gaKora | Trevista | onswe
dn0AVT W3l

N 1L¥8hd

(P,3U0D) ¢ LIAIHXA




(S) :3wnsorone { j0 (99V4

ﬁ BBl gAYy cuave

00YvYNnagy3 :at nvuooy:

T IN\D M\%\N\\u dSM ¥Od LYWHOd QHODTd
d\V%%& smc\q € II14IHXE

or/otLsS-OSKi-aNY
\ ) : Iunidou
| | SV i) 37 IV a2
v X ) 777 san ) 2 v
. v
: / OS5 G) MR T 2y |
SO HO
— INADU
314V 3000 . L
q ¥0 (214
434 , SSY13 B a355329V) M
q ALD N40N | - Apynozs [0 SS300vf. . 3g0) | 03SS300v) [0 3009 00y :
1100 , 1003 £103 | ea003ranion 0¥003 ‘6200 2004 [ 3030035 vorvImindoy|
Ott-¢ot 10L-96 56-8Y T3 9p-8¢ TLE-VE € -1 0E-12 02-¢ 2t | soars
AN
3000 9 30 Qny_ Ay — {50837
I11ddv : 3 N M
q ] Aoy 3 od s | 01y A1) oo | % as‘w“uL 000 | 3
- AL t0o3 v 0a N3N 0LY1MWNIJ
1100 e £102 . k200370900 9 Q¥0334 6200 B000}  3ow3N03s | ¥OLVIMNIY
oiL-2o01 L01-96 56-8¢ ¢ | ovse]l  ucwe £ 2-15] oe-1z 0z-¢ 201 | soaw
- * . 3union
; 1. 9y 3] 9 9| 8} v (o1 zuﬁ Gxidn.w_ v
) 300 NV NN M
9 300 al 3003 9] vy 13004 3000 000| v
1011¥ZINVOY0f S¥01S3nb3Y SINHIYIND3Y &0 8000 |  3oN3nd3s pOvIMMIN | a
oti-zol 10L-46 j96-18 C 08-S . - 25-(y 9b-E€ 2e-1E 0E-12 02-¢ -] s
|
421N CHVONS Koo oo et 0S4 SO¥003Y 19V¥1X3 NIvHd| Znsss3
INIGAV4 - ALISNIC- NI UVYL - TIRYTY o ¥INanbss »s cuw wnmwu 3/ nu.nnum SAR QINDIFIQ INVNITI | ON 3
LNOAVT IWILS

S 999
MYHL NOS'
vIve
I
v/

(33u1v4)
Y0l
vive
bR
AN

gy0l3y
1Ovy1X3
31411N301

21




T

v

e NP—

2. NAMSO Data

NAMSO's 3M data system will be the source for the retail-level item data.
The 3M system contains two basic kinds of data necessary for the CAPLOG
prototype. First, 3M represents a basic source for retail level failure
rates. These data are reliability and maintainability observations by work
unit code and major command. These are in the form of flying hour and failure
observations which can be translated into demand rates by work unit code.

Ideally, it is preferable to have the demand rates by stock number.
However, the Navy appears to keep failure data only on a work unit code basis.
Usually, there will be several stock numbers included in any one work unit
code. Therefore, to achieve a stock number level of detail, another piece of
information from NAMSO will be used--the work unit code/part number/NIIN
cross-reference. The implicit assumption is that any stock number within a
work unit code experiences the same failure rate as the work unit code.

In addition to failure rates and a cross-reference dictionary, the NAMSO
data include several item-level observations. On a stock number basis,
turnaround times (repair cycle times) at the retail level, the returns to
depot for repair, and the condemnations at the retail level are available.

The failure data are contained on tape MAXH94/DD1. The record layout for
this tape is shown in Exhibit 4. The record layout of tape MAX93/CC1, the

item-level data, is shown in Exhibit 5.
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3. NALC Data

The Navy Air Logistics Center collects data on repair activities at the
depot level. Most of the data reside in the Master Component Rework Control
(MCRC) data base. Two variables were extracted from this data base--Average
Depot Turnaround Time and Average Cost of Repair. These variables are by

stock number.

4. Data Sources

This section documents the actual methodology used to construct the
item-gpecific data elements using the various sources of Navy data. Exhibit 6
is a detailed list providing specific information on what the variable name
is, what file this variable came from, its record location and, where

necessary, how it was constructed.

5. Data Problems

There are several data problems which deserve mention. These problems
fall into two general classes: manipulation of existing data to create a
master data base and data which are needed, but which are not currently
available.

First, several existing data elements were transformed to conform to the
logic of the CAPLOG model. Minor examples include the merging of several data
elements to develop a national stock number and the subtraction of production
lead time from procurement lead time to develop administrative lead time. A
major data manipulation involves the adjustment of item Quantity Per
Application (QPA) and Application Percentages (AP) from the ASO Master Data
File.

The model logic requires that all stock number QPAs and APs be at the

weapon system level. That is, the model needs to know the total number of
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EXHIBIT 6
DATA ELEMENTS

Start
var.Name Position Length File Name
Unit Price* 60 60-68 E48RT1(ASO)
Contract?* 84 84-86 E48RT1(ASO)
Production
Ilead Time
Average
Contract 87 87-90 E48RT1(ASO)
Procurement?
Lead time
Forecast

Record
Type

1

3

Notes

Used to
construct the
adminigtrative
lead time

* The Administrative Lead Time is constructed by subtracting the contract

Production Lead Time average from the contract Procurement Lead Time forecast.

Both of these variables are expressed.

Var.Name Position Length File Name
Repair Cost 49 49=57 E48RT1(ASO)
Depot 65 65-67 E48RT1(ASO)
Condemation

Percent

QFA 44 44-48 E48RT1(ASO)
Percent per 49 49-51 E48RT1(ASO)
Application

Progressive 64 64-66 E48RT1(ASO)
Rework

Turnaraound

Time (East Coast)

Type

Notes

Used as a proxie
for the repair
cost from MCRC

This variable is
known to ASO as
the Wearout Rate

Used to construct
depot repair time*

* The depot repair time is constructed fram the average of the Rework
(East Coast) and the Rework Turnaround Time (West Coast).

Turnaround Time
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EXHIBIT 6 (Cont'd)

var.Name Position Length File Name Type Notes

Total 79 79-8S MAXH 94 /DD1 NA Used to
Flight ({NAMSO) construct the
Hours demand rate
Total 93 93-99 MAXH 94 /D D1 NA Used to
Failure (NAMSO) congtruct the

demand rate

var.Name Position Length File Name Type Notes
Base Repair 111 111-111 MAXH93/CC1 NA

Time

Action 125 125-129 MAXH93/CC1 NA

Taken

Code 1 CATC>

Var.Name Position Length File Name Type Notes
ATC4 137 137-141 MAXH93 /cc1 NA Used to
congtruct
ATC2-3-5-8 156 156=160 MAXH93 /cc? NA the NRTS
rate*
Total Items 61 61=65 MAXH93 /cc1 NA

* The base not reparable. This station (base NRTS %) is contructed by
taking the sum of the action taken codes 1, 2, 3, 4, 5, 8 and dividing
that sum by total number of items to get a percent.

var.Name Position Length File Name Type Notes

ATC 9 161 161-165 MAXH93/CC1 Used to
congtruct Base
Condemation
Percent

* Base Condemation percent is constructed by dividing ATC 9 by the total
number of items to get the percent of base condemnations.
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each item on the weapon system. The information from ASO, however, is the QPA
and AP for an item on its next higher assembly. If the item fits on another
item before it fits on the aircraft, it is a lower-level item and the QPA
could be underestimated and, therefore, demands underestimated.

This requires that application codes be extracted, levels of items be
identified and their relationship to other items and to the weapon system
defined. Then all 9PAs and APs must be adjusted to the weapon system level.

The second major class of problems involves missing variables. There are
problems with essentiality of items, total worldwide inventory of assets, and
base order and ship times. Methods of working around each of these problems
are discussed below.

The CAPLOG model allows for an essentiality code to be specified for each
spare. This coding relates to mission essentiality and the model can be run
on different classes of essentiality. The Navy does not currently have such a
coding scheme; however, they are in the process of developing it.

Space has been left for this code in the data base and, when it becomes
available, it can be utilized. In the interim, the model is run under the
implicit assumption that all parts are equally essential. This will have the
effect of underestimating true capability. This will be stated explicitly as
a caveat to be considered in evaluating the results of the model.

The worldwide inventory problem requires a quite difrerent approach.
Worldwide inventory on a stock-number basis is available at the wholesale
level. The problem is that these numbers will not include assets which are on
the carriers. Therefore, some potential inventory numbers need to be created
which help to bound the capability results.

Some estimates of total worldwide inventory have been created by working

with the ASO data, carrier allowance lists, and some assumptions regarding the
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average fill rate on all carriers. The sum of products generated from the
number in F~14 allowance list times the fill rate for each carrier will be
added to the ASO inventory position for each stock number. This will provide
a rough estimate of the inventory but will establish a boundary on the answer.

The Navy apparently does not collect data on average order and ship times
for spare parts which are sent between carrier and depot. This is an
important variable because it affects the quantity of a spare required to fill
a pipeline and therefore the amount necessary to maintain a given capability.

In addition, the Navy situation is more complex than the Air Force
situation with respect to this variable. The Air Force can be treated as one
large base and one large depot with average order and ship times between the
two. The Navy cannot be treated so simply, due to the mopility of its
carrierxs.

The Navy has a maximum of thirteen carriers which move around the world to
satisfy different perceived threats. Logistics lines in the Mediterranean
will be shorter than logistics lines in the Pacific Ocean. Also, highly
critical parts may be shipped by air, others may be shipped by surface ship.

This will be handled by setting up average order and ship time based upon
scenario and therefore deployment location. The more remote the theater of
engagement, the longer will be the average order and ship time.

Another way to handle this problem is to develop an average order and ship
time for all carriers across all deployment locations and install this in the
data base as an initial average. The model has the capability of increasing
or decreasing a variable on a percentage basis for all parts. Therefore, this
percentage could be used to increase or decrease the gross average order and
ship time. For example, a Seventh Fleet engagement would require adjustment

by a higher percentage than the Sixth Fleet.
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These methods are appropriate for the first run of a prototypical planning
model until better data or methods are available. A merged master data base
was created of data elements by stock number. Exhibit 7 is a summary of

sources of key data elements.

6. Initial Data Base

Dummy values were selected for the essentiality code and base order and
ship time. The essentiality code was set to a value of one and the Base Order
and Ship time was set to constant value of fifteen days.

To test the methodology used to construct the item specific data base, a
small eleven item data base was built that was later expanded to 600 spares.
Synergy analysts constructed the small data base by manually extracting each
variable from the appropriate Navy files. Where necessary the needed data
elements were constructed by using hand calculators. These computations were
then checked against the values derived by the Navy computer to insure that

the model is functioning properly.

7. Expansion of the Data Base

The approach selected for expansion of the F-~14 analysis was to extend
application of the prototype to all F-14 reparable spares for which data were
available. Early in the effort, Synergy provided model runs based on
approximately 900 reparable spare items for the F-14. These met project
technical specifications but which were not sufficiently comprehensive or
trustworthy for use in the CPAM process. Once the CPAM crisis time had
passed, it was decided to pursue more detailed information on F-14 spares to
expand coverage to as many as possible out of about 4000 items. Initial
approaches for expanding consideration to additional items consisted of the

following steps:
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10.

11.

12.

13.

14.

15.

16.

17.

EXHIBIT 7

SOURCES OF KEY DATA ELEMENTS

Data Elements

Master Stock Number

Unit Price
Administrative Lead Time
Production Lead Time
Base Order and Ship Time
OFM Total Demand Rate
Base NRTS %

Base Repair Cycle

Depot Repair Cycle

Base Condemnation

Depot Overhaul Condemnation 3%
Item Essentiality Code
Unit Repair Cost
On-order Assets

Total Assets

Quantity per Application

Percent per Application
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Identify Specific Stock Numbers for Which Data 1s Missing

Synergy produced a list of specific National Item Indication
Numbers (NIINs) for which data are missing. This project was
headed by Mr. James Lutz, with programming support by Mr. Rudolfo
Dela Garza.

Obtain Missing Data from Navy Maintenance Support Office (NAMSO)

A careful review was made of the stock numbers and data provided
by Aviation Support Office (ASO). This was then matched up to
NAMSO data. Most of the "holes" in the initial data obtained
turned out to be an irreconcilable result of attempting to match
NIINg to Work Unit Codes (WUC) to associate failure data (by WUC)
with items (by NIIN). Mr. Lutz and Mr. Dela Garza visited NAMSO
representatives Messrs. Manny Pierucci, Jim Kap, and Neil Woodward
(717/790-2031) to obtain information on alternative approaches to
data extraction.

Several fallback positions were developed to handle this, using
other data sets.

Use AVCAL Data

There are about 350 items in the AVCAL rotable pool. An
interesting exercise for its own sake and a fine fallback for this
current analysis is to look at F-14 items in the AVCAL rotable
pool. Data had already been obtained for about 50 of these items
for the F-14.

Because a list of these items already existed, this would be used
to focus immediate attention on these data if the research at
NAMSO was not fruitful.

Use FSC Data

To the extent that WUCs could not be linked up with NIINs (or some
other reasonable alternative approach) detaults could be developed
by relating the NIINs to two-digit Federal Stock Class (FSC) using
U.S. Air Force data that is easily attainable. This fallback was
based on the assumption that it is better to have a reasonable
estimate for every stock number than to have no data at all.

Use Other Available Data

Synergy planned to use every set of data obtainable and to use the
CAPLOG Model ability to make many aifferent runs quickly, to bound
the problems on the F-14. Model runs had already been made using
the available data for 909 items. When additional data were
obtained, model runs could be made on that individual set of data
to create nested sets of model runs. These model runs could then
be used to draw conclusions and, most importantly, to look for
convergence of results.
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It was extremely important to the Navy that the results obtained for the
F-14 had credibility. For the most part, the credibility required is
supported by the quality of data on which all of the analyses is based. For
the most part, this seems to be good quality data.

Regardless of the quality of the data, Synergy has amplified the basic
model results with a number of different sets of gpecially scrubbed data in
the procedures described above.

While these procedures would throw doubt on the model's credibility for
some purposes, the convergence procedures, the data scrubbing procedures, and
the particular uses of this model combine to give us rather high confidence in
the results that have been produced.

First, the model has been used only to get aggregate current capability
results. Specifically, the model has not been used for requirements
determination or budgeting procedures. ASO uses tried and proven procedures
in this area. The entire purpose was to get a baseline capability estimate
which could be used to show the consequences of not properly funding ASO's
independently determined requirements estimates.

In essence, the search was for the individual, and groups of individual
spares that were likely to ground the aircraft. Fortunately, the Mission
Degradation portions of the CAPLOG Model helped to isolate the top 25 spares
which are causing these problems. Basically, this was a set of very critical
spares that tend to ground the aircraft in wartime in a way that is slightly
counter-intuitive, either by virtue of the fact that the spares are common to
several aircraft or by virtue of the fact that the wartime demand
characteristics and repair characteristics for the spares are quite different

from those in peace.
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Typically, in the Air Force (where this methodology was initiated) a small
number of these spares somehow passes the collective intelligence of the
system. However, in the environment of extreme funding shortfalls (that the
Navy logisticians have experienced) people have to suboptimize allocation of
their funds and their objectives tend to maximize the probability of
accomplishing peacetime missions. When this occurs, then the model is
creaible if groups of spares tend to cause shortfalls at the same time.

Ultimately, the fallback positions were not exercised since the guidance
received from NAMSO allowed for the production of an F-14 data base with 2,033
items, a significant increase over the earlier data base of only 909 items.
Key to the procedures defined by NAMSO personnel was a method to derive demand
data without going through a process for associating WUCs with NIINs. The
NAMSO file manipulation is summarized in the flow chart in Exhibit 8.

In some cases, where multiple NIINs were associated with a WUC, it was
necessary to compute an average failure rate using NAMSO variables as
follows:

Other parameters necessary for the CAPLOG data base are:

1. Total Organizational and Intermediate Demand
TOIMD = TMA - NRR

2. Base Kepair Rate
BRR = QOIR/TOIMD

3. Base NRTS Rate
NRTS = 100 (RNA + LOUP + OAT)/TOIMD

4. Condemnation Rate
CNDR = CND/(CND + OIR)

5. Base Repair Time
BRT = TAT/OIR
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EXHIBIT 8

NAMSO FILE MANIPULATION
(FAILURE RATE AND REPAIR CYCLES)

EXTRACT ALL
NIINS AND

ASSOCIATED
PART §

‘3'“‘ —— Gy e e eEE——

PARTS

EXTRACT ALL
BLANK NIINS
AND IDENTIFY
BY PART §
— et — — 4,150
PARTS
CREATE
A
NITNH/PART
DICTIONARY
NAMSO
MASTER
riLe
RECREATE
NAMSO; ‘
IDENTIFY
BLANK NIINS

NEw
NAMSO
MASTER
{19,022}
RECS.

1,235 BLANK MITHNS
—— —— — — — c— WERE RECOVFRFD
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PAILURE AND
REPAIR
CYCLE DATA
(2,886 NIINS)

AGGREGATE
BY NIIN
AND DO

SUMMATIONS

ASO
INDENTURED
MASTER PILE
EXTRACT
(3,83 NTING

EXTRACT/CREATE
CAPLOG
VARIABLES

CAPLOG
DATA BASE
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Total
NIINs Hours Removals Fail NRR Failures| FR (Average) Notes

G I

N] h1 1'1 f] NR1 fl1 f(N])'f‘/h1 Avg. FR = Z fi/ni
i=1
| m
l? |
} N2 h2 rz fz NRz flz f(Nz)-fz/hz
}
m -1
. ]

« e

- L]

« o

. o

. L]

. o

.

[

L}

—-—
[

. |
Ny hy r, fn NRy £1, E(Ny)=£/hy | Avg. FR = o~ 'h71) £,

| | im1

iff: hi.h
= 3
for each®i
m
If total hours for F-14A are: H ;EE: hy = mh
[ ]

i=]

Then an estimate of the average failure rate (FR) is:
m

FR = E £y-H iff hy = Re ¢0r each i

i=1

1Tota.‘l. Fail = NRR + Failures where NRR -~ (no repair required) represe- - a part
removed and later determined operable (BRT).

The variables for failure data are taken from NAMSO data characterized by the
record layout in Figure 2.
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Where, - .
o
TMA = Total Maintenance Actions
NRR = No Repair Required
OIR = Organizational and Intermediate Repairs ‘o
TAT = (Base) Turn Around Time
RNA = Repair Not Authorized
LOP = Lack of Parts
e
CND = Condemnations
There are some slight differences in the repair cycle flow as
characterized by the NAMSO data on one hand and the CAPLOG model on the other B
o
hand. These differences are not significant for purposes of the model
results; however, the fundamental repair cycles are portrayed for comparison
in Exhibit 9. .
o
8. F-14 Data Base Listing
NAMSO verified that the 2,033 item data base was the best obtainable for
the F~14. Furthermore, since the time span of the data covered one year of [
flying activity and since all item failures are recorded in the NAMSO data, it
is safe to assume that items not in the data base had not failed over the
course of a year and therefore missing items would be the no-failure items. ®
This meant that all available means to expand data coverage on the F-14 had
been tried, and that the data obtained could be assumed to be the most
accurate and extensive available. A complete listing of the 2,033 item data °
base is available in other deliverables submitted under this contract.
L
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R CYCLE FLOW
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E. Description of the Flying Hour Inputs

In addition to the item-specific data, all of the modules require
TMS-specific flying programs over time for both peace and war. The flying
hour program for each TMS is multiplied by the quantity of a given spare per
application (QPA) and summed over all TMSs to get the total number of flying
hours for that spare as a function of time. This spare part flying hour
function is then multiplied by the appropriate demand rate to get the expected
value demand function for each spare part. In addition to peace and wartime
flying hour programs, the Mission Degradation Module requires information on
attritions and aircraft down time in order to fully assess wartime capability
and sustainability.

For this prototype development, flying hour parameters based upon the
"Carrier Based Air Logistics (CABAL) Study" were used. The CABAL study was
conducted by the Rand Corporation for the Navy. The purpose of this study was
to estimate the workloads facing aircraft intermediate maintenance departments
under various peace and war scenarios.

This study contains estimates of all the flying hour parameter needed to
run the Mission Degradation with a model Navy flying hour program during this
prototype phase. In the future, more accurate and updated flying hour
programs will be needed in order to make the capability assessments as
accurate ag possible. Immediately following is a description of the CAPLOG

flying hour files:
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1. THE PEACETIME FLYING HOURS FILE

This file contains peacetime flying hours and inventories ror all TMSs.

Variable # Variable Name Units
1 Type/Model/ NA
Series (TMS)
2 Fleet Flying Hours/Day
Hours/Day
3 Total Aircraft Numbers
Inventory of
Aircraft

Detinition

Aircraft mission design/
series, e.g., F-14A

The total fleet flying hours
per day for each TMS

Total fleet inventory tor
nine years for each IMS

2. THE WARTIME FLYING HOURS FILE

This file contains average wartime flying hours per day per aircraft and
the percentage of aircrarft during a certain time period for all user-specified

TMSs.
Variable # Variable Name Units
1 Type/Model/
Series (TMS)
2 Wartime Flying Flying
Hours hours/day
3 Percent of Percent
Aircraft
Avallable
42

Definition

Aircratt Type Model Series,
e.g., F-14A

Average wartime £flying hours
per day

Percentages of aircrart
available during wartime
pericds, specitically:

period 1 days 1-5
period 2 days 6-10
peraod 3 days 11-15
period 4 days 16-30
period 5 days 31-60
period b days 61-90
period 7 days 91-120
period 8 days 121-150
period 9 days 151-180

Aag 4 4
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3. THE MENU FILE

This file contains the user's specified TYPE/MISSION/SERIES ftor a
particular run ot the model.

Variable # Variable Name Units Definition
(R Type/Mission/ Aircraft mission design
Series series
MDSXREF

This file contains the standard MDS dictionary.

vVariable # Variable Name Units Detinition
1 Type/Mission/ Aircratt mission design
Series series, e.yg., F-14A

4. THE ATTRITION RATE FILE

This file contains attrition rates, down time, and sorties length by TMSs.

The Attrition Rate File is unique to the Mission Degradation Module

Variable # Variable Name Units Definition
1 Type/Mission/ Aircraft mission design
Series (TMS) series
2 Attrition Rate Attrition The number of aircraft lost
/Sortie per sortie
3 Down Time Hours/Day The number of hours per day
an aircraft is assumed
grounded
4 Sortie Length Hours/ Hours per mission
Sortie
44
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5. THE CUMULATIVE ATTRITION FILE

This file contains cumulative attritionsa by TMS for ninety days.

Units

Definition

Aircraft mission design
series, e.g., F-14A

The number of grand
cumulative attrition that
were lost by attrition during
a specified period

6., THE ITEM-SPECIFIC DATA BASE

Variable # Variable Name
1 Type/Mission/
Series
2 Attrition/Day
variable # Variable Name
1 National Stock
Number
2 Unit Price
3 Administrative
Lead Time
4 Production
Lead Time
5 Base Order and
Ship Time
6 Demand
7 BCM %

Units

Dollars

Months

Months

Days

Failures/
Miliion
Flying
Hours

Percent

45

Definition

National Stock Number

The unit price of an item

The administrative lead time
is the time between preparing
a contract/purchase order and
the date of its award or
order initiation.

The period in time between
planning an order or letting
a contract and the date of
receipt of the first
production

Total number of calendar days
that elapse between the
initiation of a request for a
serviceable item from the
base and its receipt

The number of failures at
bases for replacement of
removed unserviceable spare
parts per million flying
hours

The percentage of base
failures that must return for
processing at the depot
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variable #

variable Name

8

10

11

12

13

14

15

16

17

Base Repair
Cycle Days

Depot Repair
Cycle Days

BCMs Condemned

Depot
Condemnation
Percent

Item
Essentiality
Code

Unit Repair
Cost

On-oxder
Assets

Total Assets

QPA

Application
Percent

Units

Days

Days

Percent

Percent

Dollars
Number of
Items

Number of
Items

Number of
Items

Percent

46

Derinition

Total number of calendar days
between the time an
unserviceable item 1is removed
from use and the time it is
made serviceable in base
maintenance ana ready for use

Total number of repair days
between tnhne time an
unserviceable item 1s removed
trom use and the time 1t 1s
made serviceable from depot
maintenance and ready tor use

The portion of base-processed
units that were beyond
economical repair, theretore
condemned

The portion of depot
processed units that were
beyond economical repair,
therefore condemned

A numeric code assigned to an
individual item indicating
its relative umpact, on
mission capability in the
eent of a stockout. The code
is a ranking factor numbered
on (least impact) through
five (greatest impact)

Repair cost of a spare part

The model is programmed to
accept nineteen categories of
on-order assets.

The model is programmed to
accept a total of firteen
categories of total assets
which include serviceable
plus unserviceable and
on-order assets

guantity Per Application
The percent of a particular

TMS that has this particular
part on it
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F. Model Conversion

1. Disk tc Tape

Copying the Overview Model from its resident computer system to a magnetic
tape involved approximately 35 separate modules (5,300 card image records).

Two separate data files were also copied to tape, a large "test" data file
containing all data necessary to run the model and an F-14A ten-spare “"real"
data file. 1Included with these files was a pre-processor FORTRAN program

which creates a special compressed input data base.

2. Transterring

After contacting the tape librarian in Macon, Georgia and System Support
in Atlanta, the tape was sent via Federal Express and loaded on Synergy's

RAMUS 1I system library.

3. Conversion-Compilation

This involved converting the model from BCD (six bytes) to ASCII (four
bytes) word configuration.
All arrays, matrices, and formats had to be converted to allow for the

different word configuration.

Differences in FORTRAN involved re~-writing routines.

4. Conversion-Debugging/Verification

After the model compiled successfully, the second phase in the conversion
involved debugging and verification.

The preprocessor was used to compress and re-create the required input
data base and several output reports were compared against the original

reports produced by the model before conversion.
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5. Conversion -- Job Control Language

Differences in JCL caused a considerable amount of reconstruction and
testing. Manuals were ordered from Honeywell to define the Honeywell RAMUS 11

system environment.

6. Problems Encountered

Synergy did not encounter significant system-related problems. The able
assistance of the System Support statf (especially Mr. David Robles) was
especially helpful.

However, not having a high-speed printer for computer listings and
printout reports did slow the conversion process. According to System Support
in Atlanta, there is not one RJE (Remote Job Entry) station in the Washington

metropolitan area hooked up to RAMUS II.
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Er G. Procedures For Accessing The Model

1. Logging-on to RAMUS 1I Computer System

2 a. Phone: 634-6500 (300 baud)
634-6510 (1200 baud)
b. User Information:

User ID - 1700DCD231

Password - RYNXCS

Account No. - 409783

2. Input Run Parameters File - (Runout)

° The RUNOUT file contains eight segments or subfiles (see
Attachment 1).

a. Sensitivity Analysis Parameters
b. Optional Report Selection

C. Scenario Decisions

d. TIMS Selection

e. FSC Selection

£. AILC Selection

g. MSN Selection

h. Flying Hour Programs per TMS

° To change any parameter or record within a subfile, use the TSS
(Time Sharing System) editor.

ex. Change the "Base Repair Time %" from 100% to 50%:
* EDIT OLD 1700DCD231/RUNOUT

- FVS:/BASE REPAIR TIME/

(Line will be printed here.)

- RVS:./100/:./850/
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(New line will be printed here.)

~ RESAVE 1700DCD231/RUNOUT

- DONE

Running the Model

*

CARD OLD 1700DCD231/BATCHDEG (See Attachment 2.)

JRN

SNUMB

JSTS

XXXXA

JSTS

XXXXA

Listing

XXXXA
XXXXA
~02 EXECUTING
XXXXA

CQUTPUT WAITING

the Output Reports

®

JOUT

XXXXA

FUNCTION? LIST

$$

74

06

13

14

15

16

(Job #)

(Job status:)

(Job is executing)
(Job status:)

(Job has finished execution)

(Transfers output to work buffer)
(Lists all report types:)

(System listing)

(Source listing)

(Automatic Report 6)

(Optional Report 11)

(Optional Report 12)

(Optional Report 13)

(Optional Report 14)
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r 17 (Optional Report 15) ‘. 4
18 (Optional Report 16) »
:' 19 (Optional Report 17)
* EPRINT XX (Prints desired report) - 4
®
(where XX = $$ through 19) 1
{
5. Logging Off |
. i
* BYE L] 4
. «
. ‘
L .
.
o
N
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H. Output Reports

1.

Purpose

The purpose of the Mission Degradation Module is to evaluate the

relationship between reparable spare inventory investments and Navy migsion

capabilities. It calculates the time to exhaustion of all spare parts (NIINs)

for each selected aircraft. It calculates the number of aircraft available

for mission assignments and the number of assembled aircratt as a function of

time.

The module provides an analysis of mission sustainability by

type/mission/series (IMS) and produces reports which track the extent of

mission degradation due to a shortfall of spare parts.

The Mission Degradation Module can be thought of as a reproduction of a

real world Navy logistics resupply system. This real world system is

complicated and can only be handled by a means ot simplified representation or

model.

This representation is symbolized in the algorithms and assumptions

that comprise the model.

2.

Assumgtions

The following is a list of the principal explicit and implicit derault

assumptions used in making the Mission Degradation Module runs:

a.

The data received from the various Navy sources is accurate,
Low aircraft attrition;
Peacetime flying hour programs continue at historical levels;

Every spare is assumed to be equally essential (therefore, the
model may underestimate capability in some mission situations);

All on-~-hand assets are combined and available;

The F-14 draws from the same pool of common spares that other
aircraft do (therefore, it may overestimate capability),;

No spares are given to allies;

No attrition or loss of spares at bases or depots or in transit;
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3.

Repair times remain at peacetime levels despite increased wartime
workloads,

No spare transportation or distribution problems;

Unserviceable assets have not been repaired at the start of the
war,

The Navy can perform its missions with some aircraft in a
non-operative status; they are then cannibalized to provide spare
parts to essential aircraft;

All spares in wholesale and retail systems are assumed to get to
the right plane on the right day.

Caveats

The model’s best estimates provide useful working hypotheses until other

evidence is developed. Sensitivity analyses are also needed to show the

likely effects of changes in assumptions and of changes in Navy actions.

4.

The Mission Degradation Module produces a number of analytic reports that,

Model Cutputs

when taken together, present a comprehensive analysis of Navy mission

capability and sustainability based on reparable spare part availability.

This section describes and presents examples of the different reports that

constitute the output of the Mission Degradation Module. These reports are:

NSN of the first part, causing TMS to have zero flyable aircraft;
Sorties Level Summary Report;

Aircraft availability results;

Mission Degradation Analysis Report;

Reparable Spare Maintainability and Reliability Priority Analysis
Report;
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Base Repalr Costs/100 Largest Items;
Depot Repair Costs/100 Largest Items;
Condemnation Costs/100 Largest Items;

Critical Parts Report.

examples which follow are excerpts from a baseline run
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5. NSN of the First Part Causing a TMS to Have Zero Flyable Aircra:rt N )
[ 4
The purpose of this report is to present a list of National Stock Numbers
of the first part that causes a IMS to have zero flyable aircraft due to the :
unavailability of this spare part. A sample of the report is attached, o]
L
immediately following is information on each column heading. ’
Column Heading Description
1 NSN This column presents the National Stock ° )
Number of the first part causing zero 1
flyable aircraft. :
2 DAY This column shows the day on which this
part causes zero flyable aircraft.
3 TMS This column shows which TMS has zero e :
flyable aircraft. 1
O
»
. 4
* .
1
»
]
* |
:
)
1
* ..
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_EXHIBIT 12

NSN OF THE FIRST PART CAUSING
A TMS TO HAVE ZERO FLYABLE AIRCRAFT

SYNERGY, INC. OUERVIEN MODEL MISSIOM DECRADATION MODWLE  KEPORT ¢ PACE 8

CAP LOG-FBI 4R DON ZIMMERNAN /86/82 UNCLASSIFIED
SN OF THE FIRST PART CAUSING FOLLOMING WDS T0 HAVE 280 FLYRBLE RIRCRAFT ON THAT GIVEN DAY
E 2] W s

389561831383668 46  Fa14A
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EXHIBIT 13

SORTIES LEVEL SUMMARY REPORT

SMERCY, INC. OUERVIEW MODEL MISSIOM DEGRAIATION MODULE  FEFORT 6 PAGE
CRP LOG-F 47 DON ZIMMERNAN 11/86/82 INCLASSIFIED

SUNMARY FOR 1981 (SPARES KITH ESSENTIRLITY CODES R-J)

BAY AT KHICH PERCENT
SORTIES FLOMN RERCH
VARIOUS LEVELS

PERCENTREE SORTIES
FLOKN FOR VARIOUS
NISSION IAYS

FIRST DAY BELOM

NISSION DAY

™S 160% 73% 50% 23y

Fal4d 78 84 189 B

I 18 15 20 30 45 68

S o —— e — — —— ——— Gnom—

168 160 160 180 100 100 108
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6. Sorties Level Summary Report

This report provides the information about the first day at which percent
sorties flown reach below the 100%, 75%, 50% and 25% levels, and percent
sorties flown on the 5th, 10th, 15th, 20th, 30th, 45th, and 60th mission days.

A sample of this report follows. It defines the nature of the intormation

presented under each of the column headings of the report.
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Column

10

1

12

DESCRIPTION OF SORTIE LEVEL SUMMARY REPORT

Heading

IMS

100%

(Level)

75% (Level)

50% (Level)

25% (Level)

5 (Mission
day)

10 (Mission
day)

15 (Mission
day)

20 (Mission
day)

30 (Mission
day)

45 (Mission
day)

60 (Mission
day)

Information

This column represents the user's
specified TMS number for a particular
run of the program.

This column represents the first day at
which percent sorties flown reach below
100% level.

This column represents the first day at
which percent sorties flown reach below
75% level.

This column represents the first day at
which percent sorties flown reach below
50% level.

This column represents the first day at
which percent sorties flown reach below
25% level.

This column displays the percentage
sorties flown on 5th mission day.

This column displays the percentage
sorties flown on 10th mission day.

This columnn displays the percentage
sorties flown on 15th mission day.

This column displays the percentage
sorties flown on 20th mission day.

This column displays the percentage
sorties flown on 30th mission day.

This column displays the percentage
sorties flown on 45th missaon day.

This column displays the percentage
sorties flown on 60th mission day.
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7. Aircraft Availability Results

The purpose of this report is to present the model's estimate of the
percent of the orginal aircraft and the percent of the nonattrited aircraft
that are available to perform Navy missions on selected days of the war.

A sample of this report is attached; immediately following is information

on each column heading:

F Column Heading Description
1 I™MS This column shows the TMS for which the
information is given.
2 WAR DAY The first row provides an estimate for
the percent of the original aircraft
f available for Navy missions on selected

days of the war. The second row
provides an estimate for the percent of
the nonattrited aircraft available for
air mission on selected days of war.
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8. Mission Degradation Analysis keport

The purpose of this report is to show what additional mission capability
can be provided when USN policy permits aircratt to be cannibalized. There
are three parts to this report. 1In Part 1 the mission degradation is shown by
presenting the percent of scheduled sorties that are flown for each day. In
Part 2 a "come as you are" war is presented when only serviceable assets apply
and where standard base and depot repair times were maintained. In Part 3 the
mission degradation is shown by comparing mission requirements to missions
accomplished. Samples of all parts are included.

Part two of this report shows that as the war progresses the number of
assembled aircraft (*) decrease. Also, as the war progresses, the number of
cannibalized aircraft increases (+). The number of tlyable aircraft () is
smaller than the number of assembled aircraft because some assembled aircraft
need spares before they are flyable. In this example, the percentage of
missions flown (%) by flyable aircratt decreases until day 55 when repaired
spares return from the depot. With their return, the percentage of missions
flown increases, the number of flyable aircraft increases, and the number of
cannibalized aircraft decreases.

Part three of this report shows which aircraft fail to meet the mission
requirement by comparing the Daily Flying Hours Requirement (*) and the Flying

Hours Accomplished (°) for each aircraft.
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EXHIBIT 15
——a Y )

FukcrIow EFRINT 13 MISSION DEGRADATION ANALYSIS REPORT

PART I
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RESULTING [IL JECREASED 3y S
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EXHIBIT 16

MISSION DEGRADATION ANALYSIS REPORT

uncTan EFRIMT 14
PART II
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MISSION DEGRADATION ANALYSIS REPORT
L PART 3
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Mission Degradation Analysis Report

Part 1

Column Heading

1 DAY

2 REQUIRED FLYING
HOURS

3 SORTIE LENGTH

4 NUMBER OF AIRCRAFT
SORTIES

5 SORTIES PER
AIRCRAFT

6 ASSEMBLED AIRCRAFT

66

Intormation

This column shows the number of
days since the beginning of the
time period being analyzed.

This column shows the number of
flight hours that the particu-
lar TMS being studied must fly on
the day shown on the same line in
order to satisfy the USN massion
requirement for that TMS.

This column shows the average
number of flight hours required
for each aircraft on each sortie
flown on the day shown on the
same line.

This column shows the number of
aircraft sorties which must be
flown on the day shown to satisfy
the USN mission require-ment for
that day. The number of sorties
is obtained by dividing Required
Flying Hours (Column 2) by Sortaie
Length (Column 3) and rounding up
to the next whole number.

This column shows the number of
sorties flown by each aircratt
that flies missions on the day
shown. This number is obtained
by dividing number of Aircraft
Sorties (Column 4) by Flyable
Aircraft (Column 11).

This column shows the number of
assembled aircraft available to
carry out the mission on the day
shown. The number that appears
on any day is equal to the num-
ber presented on the previous day
minus those aircraft lost by
attrition on the previous day.

'®




Column

10

11

12

13

Heading

LOST BY ATTRITION

NCMS UNFLYABLE

AIRCRAFT

NMCS PCNT

FLYABLE AIRCRAFT

PERCENT SORTIES
FLOWN

HOURS FLOWN

PART NUMBER/CUM
HOURS FLOWN

67

Information

This column shows the number of
aircraft that were lost by
attrition on the day shown. The
number is obtained by multiplying
the attrition percentage (not shown)
by the Number of Aircraft Sorties
(Column 4).

This column shows the number of
assembled aircraft that cannot fly
because they are missing a spare
part on the day shown, and the part
missing cannot be obtained either
from inventory or from other NMCS

aircraft.

This column shows the rates of NMCS
unflyable aircraft to assembled
aircraft.

This column shows the number of
aircraft that are flyable on the day
shown. The number is obtained by
subtracting the number of unflyable
aircraft (Column 7 + Column 8) from
Assembled Aircraft (Column 6).

This column shows the percent of
required sorties flown.

This column shows the total number
of flight hours the model estimates
will be flown on that day.

This column shows the cumulative

flight hours the model estimates

will be flown up to that point in
time,
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9. Reparable Spare Maintainability and Reliability Priority
Analysis Report

- This report is produced by the Mission Degradation Module. 1In it, the
total dollar cost for buying, repairing, and condemning all parts tuaat are
.l used to support a given force structure of IMS for a specitied flight program
is first computed. These parts are then sorted and arranged in order ot

[ highest total cost. The first 100 parts on this list are those which require
': the most money to replace,; from thew the report gets its nickname:. "100
Greatest Thieves Report.”

A sample of this report is attached; immediately tollowing is information

h- on each of the column headings:
Column Heading Information

1 PART NUMBER This column shows the MSN of a
particular reparable spare.

2 TOTAL COST This column shows the total
dollar cost required to purchase
and repair the part throughout
the flight program.

3 FAILURES This column shows the total
number of failures of the part
which occurred during the flight
program. :

4 BASE REPS This column shows the total
number of the part repaired at
the base repair shops to support ? >
the tlight program,

5 DEPOT REPS This column shows the total
number of the part repalred at
the depot repair shops to i
support the flight program. 2 4

6 CONDEMNED This column shows the total

number of the part condemned to
support the flight program.
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EXHIBIT 18
REPARABLE SPARE MAINTAIMABILITY AMD RELIABILITY PRIORITY AMLYSIS °
MASTER STOCK M0 TOTAL COST FAILURES  DASE REPS  DEFOT REPS CONDEMNED
1 664501962399 48863737, 135. 1332, 9. ‘.
2 1430001216932 24581887, 590, 903, 1. 2
3 1430004217021 12845367. 426, . 53, 1 .
4 1430001488475 12408990, 4%, 4S5, 2, 0.
5 1430081425512 119i89%4. ", 953. 1. '
6 1430010175299 11716388, 1322, 1316. 1. 0
7 5915804655066 10660550, 519, 388, 1%, {
B 1420010730475 10571580, 581, 564, 2. 0.
9 1AN1217299 10372745. 895. 879, 8. 0.
10 1430001239369 9%26817. 698, 686. A, 0. L
11 1650086191673 8189419, 862, 54, 7. 1.
12 1995006300762 791572, 586. a2, 115. 1
13 1430001228112 7%99. 699. 681. 18, f
14 5895010313833 6941856, 0. 401, 16, 0.
15 1630010680941 6791798, m. 1. S84, 8. .
16 5895010313664 6382489, 165, 3%5. 2. i °
17 6610018199233 6185504, 649, sa1. 8. i
18 1430001217259 5243926, 545. 531, 12, 1.
19 1420001236781 5057652, 675. 664, 3. i
20 1430001238886 485658, 500, 497, ", 0.
21 1270001487299 4360558, £57. 639, 2, 0. g
22 5960001306794 4194077, 2%, b 126. . °
23 14301013568 4176419, Q. o, 9, ‘,
24 144801012224 4157273, 1695. 138. 8, 1. .
25 6645010110855 3230081, 119, 2. %. ' :
2 1400123976 3001687, M, 286, 5, 1 ;
27 1470001216346 a1, N, 2. . ' ]
28 6645095201526 S1206, . 8. 2, 0. o
29 1438010867689 514277, m. 309, 7. 0. )
30 1400513187 2194358, 1059, 266. 5. 28,
31 6610010107493 1798376, “g, 0. 28, 0.
12 5865801345421 1761106, 131, 123, 9, 2
13 5895098148395 1695920, 58, 580, 6. '
34 6645019041643 1652501, 128, 129, 2, 0 .
35 1270019518683 1575354, W, 48, .. ) LA
36 1270001487262 1564923, 1. nt. 8. 8.
37 5826001688769 1454434, . 688, n. '
38 5855010663265 1230902, 18, 181. 7. 0.
39 5395081490701 1367557, ., 63, 9, ‘.
® 6130010299197 1312458, ) 8. 8 0 :
41 6615091376538 1246003, 1. 5. i, ‘i |
42 6615019912877 1202019, a7, 2L, 1. .
43 14157 1186745, 182, 2 146. 2
44 589500149698 1125492, 1. 18, 6. '
15 6615001592298 1040840, 115, 6. 1. 1.
46 589500149069 1045686, . 2. 11 ’
07 6600112317 1026064, 9, 0. ", 2, o
48 611501618782 Wg43, 85, 501, 12, 3.
49 SE9SIZ95M %1573, 1. 8. %. i ‘
50 1564010295013 938329, 9. R 5, L
| T
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10. Base Repair Cost/100 Largest Items

This report presents the Master Stock Number of the 100 items with the
largest base repair cost. This report provides information on the number and

type of items and type of items that require the most dollar resources at the

base repair facility needed to support a given wartime flying hour program. A

sample of the report is attached; and the following defines the nature of the

information presented under each of the column headings of this report.

Column Heading Information
1 MASTER STOCK This column shows the Master
NUMBER Stock Number of the items to be

repaired at the base.

2 TOTAL COST This column shows the total
wartime base repair cost for this
MSN.

3 NUMBER This column shows the total

number of wartime base repairs
repaired at the base.
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EXHIBIT 19

BASE REPAIR COSTS/100 LARGEST ITEMS

SYMERGY, INC, OVERVIEW MODEL MISSION DEGRADATION MOOULE REPORTY 6 PAGE 13
BARCH 1982 CALVERY HOCKEW 10714782 UNCLASSIFIED

BASE REPAIR COSTS/ 100 LARGESTY [TEMS

MASTER STOCK NO . .TOTAL CoOSTY HUMBER
1 4605010944518 1572949, 236.
2 1270010896267 613540, 114,
3 1270010608¢17 271453, 214,
4 SR65011078226EW 197212, 163,
$ 1095004767947 132874, So8.,
6 586501104C866¢EW 155574, 139,
7 1630011153736 146025, 1943,
8 5865010456760EW 127189, 28S.
9 SB65010446369EW 103742, 130,
10 5893500%391911 93719, 165.
- . 11 1630010627046 880s8. 138,
12 2995010481871 65099, 128.
13 5865001370491¢v 60782, 32.
16 1270010575160 56632, 139,
15 $865010489029¢w 49962, 3.
16 5821009338987 69674, 173,
17 284001061380878 L7448, (3%
18 1270010322958 47214, 8s.
19 8760004247984 38165, 134,
20 5821010512886 36943, 138,
21 15600108326¢8F) 35848, 40.
22 5821010401738 28755, 1e8.
23 1270010797619 27367, 35,
26 1270010639643 24016, 22,
2% 6340010576299 19833, 61, .
26 1430003969637 1911¢, 486,
27 5826010883650 18550, 64,
28 6615011032953 18296, 46.
29 2995010650082 17347, 37,
30 5865004263%44€0 182486 168,
- 31 1095004767948 16470, 89,
32 5821006015139 16459, 80.
33 35820010762453¢Cx 16351, 124,
36 5820010762454¢Cx 16359, 124,
S 1270010686457 16118, 28,
36 6615010213681 13843, 19,
57 6610010996186 1572, 9.
38 5821010567616 13108, n.
39 28¢001109624770 13166, 3.
40 5865010920386Ev 12786, 83. o
41 5821010621019 12653, 56. b
£2 1660005678852 12112, 56. ’
3 6760004051030 11564, 58.
46 S826010409798vF 11051, 22.
¢S 586500371334Lcv 10932, &k,
£6 SR21010031133%s 10256, 48,
67 1650010175811 10071, 25.
48 SRGSOINRDSAISEY 9957, 5S.
49 5821011041423 9816, °.
SO SB21007737 2 9801, 12¢, L 9
$1 6615010330427 9450, 24,
52 1270010844183 8788, 16,
$3 1270010608346 8786, 28,
$6 3865011040864¢v 8517, 78,
$S 3821010665318 8569, Sé.
56 1540010462740¢ 83560, 1.
57 SA210106803%37 7940. 62, R
SR 2RLNNINLIOS 24T 7RQ¢ . 2.
. LA
1
4
4
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11. Depot Repair Cost/100 Largest ltems

This report presents the Master Stock Number of the 100 items with the
largest depot repair cost. This report provides information on the number and
type of items that require the most dollar resources at depot repair facility
to support a given wartime flying hour program.

A sample of the report is attached, and the following defines the nature

of the information presented under each of the column headings of this report.

Column Heading Information
1 MASTER STOCK This column shows the Master
NUMBER Stock Number of the item to be

repaired at the depot.

2 TOTAL COST This column shows the total
wartime depot repair cost by NSN,.

3 NUMBER This column shows the total
number of wartime depot repairs.
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EXHIBIT 20

DEPOT REPAIR COSTS/100 LARGEST ITEMS o
SYNERGY, INC. OVERVIEW MODEL MISSION DEGRADATION “OOULE REPORT & PAGE 14 -
MARCH 1982 CALVERT nOCKER 10794782 UNCLASSIFILED ®

OEPOT REPAIR COSTE/ 100 LARGEST [TEMS

MASTER STOCK NO TOTAL COST NUNBER
1 6605010944518 3045981, 152.
2 284001061380818 1389021, 3s.
3 284001109624710 $10188, 36, .
4 $8650037133¢4Eu 406995, 565, ®
$ $865010815247€w 273119, T
6 6610000842693 265187, 207s,
7 $960010404441EW 261758, 30,
8 S465011040866€EW 210830, 59,
9 S865010976255€v 207484, s3.
10 28¢001116949178 206298, 7.
11 $863026766443EW 191329, %6,

- - 12 $865004766462€u 182808, 8. .
13 <920911081329F 4 169388, s3. °
14 6610010996186 148555, 33,

15 $865010446369€u 140202, s8.
16 $86501C815249¢u 133281, 17,
172 5863011078226€w 126643, 78.
18 5865007598099k w 12¢214, 22.
19 6605010987557 122912, as.
20 $9600104D6L42EW 119855, 15.
21 284000595732813 119159, .
22 5960010404¢¢0EY 116886, 15. -
23 5865010456755¢w 114311, 1”7, ]
2¢ $865002490554EW 110098, 1",
25 $845010439029¢w 98333, 28.
24 S863010447643€u 95003, 1.
27 $865010894016€u 90906, $3.
28 299321048187} 73918, 8.
29 895005391911 71997, a2,
30 1270010109119 70349, 27.
31 284001053305510 70209, 10. .
. 32 6610001516672 66885, 5. [
33 6615010213689 86312, 3.
34 2910010840716 86122, 32.
33 1270010895267 66707, '
36 $865000094381¢v 84677, .
37 284001030639970 61781, : ¢,
I8 1650010134753 $5505., 33,
39 4110010230715 S4134, 93,
AD 6810009988763 $3947, 75.
41 $865010363289€y $3159, 39. ®
42 2995096161284 sa211, $6. 1
43 1680010351386 ¢9700. TH
¢4 58650111563816w ¢9082, 29.
45 $865010456760¢w tok2?, 1s.
46 $86%5000232806€u o164, 15.
47 $86S01C732345¢w 45652, 8.
48 S865N11156488Ew “co1s, 76,
49 1520010672009 44210, 6. )
30 2915010152922713 42042, 20, P
$1 2995010689580 s1%78, 19, -
$2 5826010883650 40109, T
$3 165001012913%¢ 39910, 27,
$4 $865001994210€4 39187, 3.
$$ $86350109203866u 37788, TN
Se $865010211731¢y 36863, ’s.
S7 204000596882518 36704, 38,
A8 4410004212688 oy "is. cetn A,
*
3
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12. Condemnation Costs/100 Largest ltems

This report presents the Master Stock Number of the 100 items with the
largest condemnation cost. This report provides intormation on the number and
type of items that cost the Air Force the most in terms of condemnation cost.

A sample of the report follows, and the following defines the nature of

the information presented under each of the column headings of this report.

Column Heading Description
1 MASTER STOCK This column shows the

NUMBER Master Stock Number of
the item condemned.

2 TOTAL COST This column shows the
total condemnation cost
for this iten.

3 NUMBER This column shows the

number of item condemned.
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BXHIBIT 21

b CONDEMNATION COSTS /100 LARGEST ITEMS o
-
L SYNERGY, INC., OVERVIEW MODEL MISSION DEGRADATION MODULE REFORTY & PAGE 19 -
- PARCH 1982 ‘CALVEIY HOCRER 10716782 UNCLASSIFIED [
CONDEMNATION COSTIS/ 100 LARGEST ITEMS
MASTER STOCK NO ToTAL COST NUMIER
—emmem—e—oan ——y —me—ee eemmoe. smcmmmm—nn ——-
1 $865001559286€W 2063617, 228,
2 98650047544 43¢8W 735018, 6S.
3 $865010C56755€EV 690399, o,
4 S865010447643€EW 669373, s,
$ $96001040¢4462€W 52961, o, LAY
6 5865703713344€EW 412236, 62.
7 $960010404440€w 289353, 17,
8 284000605329218 188805, 71,
9 $8365006360237€W 176980, S, 1
10 5865000094382V 170022. 28.
11 5845010456758V 133274, 9.
- - 12 284001006180410 149719, .9,
13 586500467644028W 138118, 17, -
18 59600106048 ¢TEW 134892, ", ®
13 284001030439910 127838, 2. 5
16 284001106980378 93069, 7.
17 2840011169491t 88168, 1.
19 1430011138736 81908. 28.
19 28¢000395732818 73984, 1.
20 $365007593099€w 68979, 9.
29 3863000075949¢W 68121, "%,
22 38A300009L381€W $0378., s. - e
23 2033010774052 $8744. 20. [
26 $865000233292¢w 43948, ‘ 12. 1
23 38630027904 84EW 43948, 21, :
26 5865010489029¢W 40893, 1.
27 3865000076945¢w 39166, 12,
28 2835010377466 33188, 12,
29 6610001316721 34761, 7.
30 S8635011070151¢w 33850, s.
31 $865011078226€EN 29058, 1, . !
. 32 284001093873710 26470, 1. ®
33 284001114097218 26626, 2. - .
36 1270010109119 221%0. 0.
33 2995010489580 21999, 2.
36 3821010581073 21118, 2.
37 1920011081329¢4 19510, 1. ]
38 299507614128¢ 19211, 9.
39 $865010363172€v 19001, s,
40 $865002490554¢W 18149, 1.
49 284001061213418 17113, V.
42 284000603321318 16558, ‘. ® 1
43 6125006090778 16076, 6.
46 3865010436760€W 1309S. 1.
43 648500370981610 14666, ",
46 2835010131964 14306, 22.
&7 293301048192718 13768, s.
A8 284001113939¢18 13282, 2.
49 284001077917118 13188, 1. 1
$0 1630010627046 12807. 2.
$1 6630001516672 12334, v, i <
$2 5826010883650 1148, 2.
$3 SR21006112447 11226. 3. ]
$4 2833010134806 11066, 0.
$S 2835010115718 10a88. S. ]
$¢ 28400Y027982310 10718, t.
$? 48100107233067P 10467, ..
SA 15ANNINRSNALALD 1nos?. .. 1, 1
*
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13. Critical Parts Report

A detailed critical parts report was created to fully identify the parts

causing the aircraft to be grounded. This report contains all of the

associated variables used by the model in making this determination.

The report contains:

(a)
(b)
(c)
(d)
(e)
(£)
(g)
(h)
(1)

(3)

A separate FORTRAN

Day of failure

Master Stock Number
Initial Inventory

Parts on hand

Failure rate

Base condemnation percent
Depot condemnation percent
Base return time (in days)
Depot return time (in days)

Percent not reparable this station.

program was used to sort the original master ASO file

and extract the desires nomenclature identifying each critical spare.
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CRIFICAL

EXHIBIT 22

PARTS LIST
JAY MRASTER STOCK M0 INIT I POH FL RATE B % | ] BRY DRT MRTS
1 qea00detetednene ] | 8 5. 8. 0. d. 0.
2 6615010749957 0 368, 9.000060 .8 L3 & 0, ¢.
3 6615010749957 0 366, 3.008060 0.80 8. 2 0 9.
4 6615010749957 0 365, 0.000060 0.5 ) 2 8. 0.
3 3895610313832 0 363, 0.0006%2 0. 8.8 a. 189, 0.03
6 5895010313832 0 36l 0.0006%2 1B 6.01 2. 180, 0.02
7 589510313832 9 359, 0.000692 0. .01 a0, 180. 0.03
8 5895014312832 ) 357, 0.000692 0. 0.0 2. 130. 0.03
9 5895014313832 0 3%\, 0.000692 0. (A} 0. 180. 8.03
19 339501431383 0. 353 0.0006%2 LN 8.0l . 180, 0.0
11 3895010313832 0. 351, 0.000692 0. 8.0! 0. 180, b.03
12 1630001643991 8. 348, 0.017604 0 0.46 3 81 0.16
13 1630081645991 8. 34, 0.017604 ). 0.46 3 at. 0.16
14 1630001645991 8. 41, 0817604 0. 0. 44 3 81, B.16
15 1630801643991 8 337, 0.017604 8 0.46 3 8t. b.16
16 1630001643991 8. 14, 0.017604 0. 0.46 3 81, 0.16
17 1630001643991 8 R, 0.017604 B 0.46 3 8. 0.16
18 1630081643991 8 R4, 0.017604 0. .46 3 81. 0.16
19 1630001645991 8 320, 0.017604 0. 0.46 3 81. 0.16
o 1638001643991 8 315, 0017604 0. 0.46 3 8. 0.16
21 162008164591 8. 3. 0.017604 0. b.46 3. 81. 0.16
22 1630001645991 8. 306. 0.017604 i 1.46 3 8l. 0.16
23 1630001643991 8. 302, 0.01760¢ 0. 0.46 3 8l. 0.16
24 1639801645991 8. 297, 9.017604 i 8.46 3 81, 0.16
25 1639001645991 8. 293. 0.017604 B 0.46 3 8l. 0.16
26 1630081645991 8. 288, 10.017604 0. §.46 3 81, 0.16
27 1630001645991 8. 283, 0.017604 (B 0.46 3 8t. §.16
28 1630081645991 8. 278, 0.017604 0. 8.6 3 8l. 0.16
29 1630001645991 8. 273, 0.017604 (B 8.46 3 8. 0.1
30 1630001645991 8. 268. 0.017604 0. 8.4 3 81, 0.16
31 1630001645991 8. 263, 0.017604 i. 0.46 3 8. f.16
32 1630081645991 3. 259, 0.017604 0. 0.46 d 81. 0.16
33 1620001645991 8. 254, 0.017604 0. 6.46 3 81, 0.16
34 1630001643991 8. a1, 0.017604 0. 0.46 3 81, 0.16
35 1630001645991 8. 248. 0.017604 0. 8.46 3 81. 0.16
36 1630801643991 8. 244, 0.017604 ¢ 0.46 3 81, 0.16
17 1630001645391 8. 241, 0.017604 0. 8.46 3 81. g.16
33 1630001645591 8. 238, 0.017604 0. 0,46 3 8l. 0.16
39 1630001643991 8. 234, 9.017604 0. 0.46 3 8. 0.16
40 1630001645991 8. 231, 0.017604 0. B.46 3 81, 0.16
41 1630001645991 8. 228, 0.017604 0. 0.46 3 at. B.16
42 1630001645991 8. 224, 0.017604 0. 0.46 3 8. 0.16
42 1639061643991 8. 220, 0.017604 8. 0.46 3 81. 8.16
4 1620001645991 8. 217, 0.017604 0. 0.46 3 8t. 6.16
45 1630041645991 8. 213, 0.017604 0. 9.46 3 81. 0.16
46 1626001645991 8. 209, 0.017604 0. 0.46 3 8l. 0.16
47 1630001645991 8. 206, 0.017604 0. 1.46 3 at. 0.16
48 1630001645991 8. a2, 0.017604 0. 8.46 3 81. 0.16
49 1630001643991 8. 198, 0.417604 .. 0.4 3 81, 0.16
3 1630001643991 8. 195, 0.017604 B 0.46 3 81. 0.16
1 1630001643991 8. 191, 0.017604 LB B.46 3 81. 0.16
52 1639001645991 8. 188. 0.017604 0. 0.4 3 81. B.16
33 1639001645991 g 184, 0.017604 0. 0.4¢ 3 8i. 0.16
54 1630001645991 8. 181, 4.017604 (B 0.46 3 8t. 0.16
55 1620001645991 8. 178, 0.017604 LB 0.46 3 81. 0.16
5 1630001645991 8, 175, 0.017604 b p.46 3 81. 0.16
57 1630001645991 3. 172, 0.017604 'R 0.46 3 8l. 0.16
59 1530801645991 §. 169. 0.017684 b 0.4 3 81. 0.i6
39 1639001645991 R, 167, V.017604 0. 0.4 3 B1. 0.16
50 16 (64599 8. 164, 0.017604 8. b t0 3 8. 0.16
LI e L N Co TTINg L} Y ! b} " 4 |;
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14.

This section presents examples of the following output reports:

Data Control Section
Data Processing Section
MSNs tor which Peacetime Usage

Exceeds Inatial Inventory
Level

Mission Degradation Report
Mission Degradation Plots

Data Base Listing Report
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DATA CONTROL SECTION

EXHIBIT 23

MM

DATA CONTROL SECTION:

ITEN LEVEL PARAMETER  FACTOR AIN WA
UMIT CosT L0060 Q.
ABNIN LERD TIME 1000 0.
PROBUCTION LERD TIME 1.0 0. O,
ORIER AND SHIP TINE 100 0. 0.
DEMRND RATE 100 0 0.
X : .00 5 0.
UNIT REPAIR TINE L0000 0.
DEPOT REPAIR TINE 1.00 0. 6.
ONIT CONBERATION 2 .00 0. o
DEPOT CONDEMWATION T 1,00 0. O,
UNIT REPRIR COST 100 0. 0.
SERVICEARLE PEACE .00 0 0
SERVICERBLE WR L00 0. 0.
UMSERVICERRE PEACE Lo 0
UNSERVICERBLE MAR 1000 0
ON ORDER ASSETS L0090 0.
ESSENTIRLITY LEVEL 10.00 9. 0.
CANNIBALIZATION Lo 0 0,
CRITICAL ITEN LIST 10000 6. 8.
CRITICAL ITEM SORT 0. 0. W

OPTIONAL REPORTS REQUESTED:

REPORT 11
REPORT 12
REPORT 13
REPORT 14
REPORT 15
REPORT 16
REPORT 17

THESE MBS NILL BE USED [N THIS RUM OF THE MOBEL:

1

THESE FSC WILL BE USED IN THIS RUN OF THE MOBEL:

S e ey s e
LR
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EXHIBIT 24

it Bt FROLESaie SELTidn:

SUMMARY OF MASTER STOCK NUMBER SELECTION:

TOTAL MSH'S PROCESSED [N DATR BASE

NSNS NITH ESSENTIALITY LEVEL > THAN 10
RSH'S WITH JEMAMD RATE OF ZERO

HSN'S NOT APPLICARLE TO FSC USED IN THIS RUN
NSN'S NOT APPLICABLE TO MDS USED IN THIS RN
MSN'S NOT APPLICABLE TO ALC USED IN THIS RUN
NSH'S NOT RPPLICABLE TO MSM LIST IM THIS RN
NSN'S IN MSN LIST BUT NOT IM GUERVIEN DAT
TOTRL MSH*S SELECTED FOR THIS RUM

=
[y

- e ¢ & A N S D
<0

B

STNERGY, INC. OVERVIEN MODEL MISSION DECRADATION MODAE  REPORT 6 PAGE 1
(AP LOG-XXX XX DON ZINMERMAH 13/09/83 UNCLASSIF1ED

RUN CONTROL SECTION:

YEAR
PERCE DAYS
#AR DAYS

1981

&

SYJJUERGY, INC. QUERVIEN MODEL MISSION DECRAMATION WODULE  REPORT 6 F%E 2
CAP LOG-100 XX DON Z1MMERMAN 03149/83 UNCLASSIFIED

o
ST QP

FLYING PROGRAM FOR 1981:

PERCETINE WRTIYE FLY HRS/DAY 2
FLY HRS/BRY
L 2 3 4 S 6 7 8§ 9w 1 122 13 W 15
ECHIOLE  EAH 16 17 18 19 2 2 2 2 u 5 % 2 8 N N
WIS WCFT RCFTFLEET  ACFT 3145 4-60 61-9% -120 -190 -1g8
"

KX 3 108 40 2.8 W4 4 74 974 ST4 43 M3 S43 543 M3 605 60T 605 6D 645

86 616 616 616 616 616 616 616 6l6 616 616 616 616 6l6 616 <
€9 c4p &F7 505 S8 909
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EXHIBIT 25
SINERCY, INC. OUERVIEM MODEL WISSION DECRADATION MOBULE  REPORT 11 PACE |
AP LOG-00X XX DON ZIMMERMAN 03/49/83 UNCLASSIFIED

NSNS FOR WHICH THE PEACE TIME USAGE EXCEEDS INITIAL INVENTORY LEVEL
LISTS [1L , TOTAL PERCE USACE , PERCE COMDENMATIONS , AND PERCE PIPELINE.
RESULTING IIL DECRERSED BY S0%

SYNERGY, INC. OUERVIEM MODEL MISSION DECRADATION MODULE  REPORT 11 PAGE 2

CAP LOG-XX XX DON ZIMMERMAN 43/49/83 UNCLRSSIFIED
YEAR=1981  ATTRITION RATE USED: 0.0063 FOR MBS  XRXX
REQUIRDD SORTIE RATE LosT s PERCENT
FLYI  SORTIE ——————— RSSEMBLED BY  UNFLVABLE MNMCS  FLYABLE SORTIES  HOURS  CUN HOURS
; MY HOURS LENCTH  FLEET  EACH ACFT AIRCRAFT ATTRITION AIRCRAFT PERCENT AIRCRAFT  FLOWN  FLON  FLOWM
! 4. an . .78 . 1.0 0. 0. . 100. 374, 7(
r 2 4. (4] 87, .78 368, 1.8 i 0.01 368. 108, . 1148,
; 3 4, &N 287, .7 36 1.80 B 1.0 366, 100. 4. 1ne,
’ 4 5. 2.0 287, .09 35, 1.8 8. 0.02 33, 1. 54, 22%.
{ 3 e, 2.4 87, .0 383, .o L} 0.05 3%3. 1. 4. oo,
; 6 . (R ere. .75 bl 1.8 0. 0.09 361, 100, 3. M,
? 543. (A ] 2ze. 0.76 359, 1.8 ). 0.1l 59, 100, M3, 9%,
b - 8 3. an 2. 0.76 357, 1.00 1. 0.14 3. 1. 3. um.
F 9 3. n e, .7 356. 1.8 1 0.17 5. 100, M3 S,
L] 3. (A e, LT B 1.3 L. 0.2 35, 108, 3. 598,
' il 603, an 3. 8 N .4 L .3 it 100. 605. 6190,
A i 643, (R 33, 8.87 . (A L. 6.3 348, 100, 003, 6795,
: 13 643, e 3. 1.8 . 2.4 kN .89 M, 100, 005, 7400,
! 605. 20 2. 0.89 us. 2.4 4 1.2 . . 695, 8005,
F 15 605. au 3. “" . .4 3 1.5¢ . 168, 603. 86l
‘ 16 616. an 38. [ -J .40 b 1.67 . 1. 6l6. 9226,
- 17 616, 2. 8. LS I .4 8 2.2 . 100. 616. 9842,
g 18 bié. 2.0 8. [ T < § .4 % 2.69 34, 106. 616. 10458,
f‘i i9 616. 2.0 8. % 3. .4 n. 3.0 3. 10, 616, 11074,
g ot 616. 2. 8. 1.9 . kR 1. 3.3 3. n. 616,  116%.
E 4 616, " 8. 15 < 8 3.4 I 3.76 it 10, 616. 12306,
. 44 616. i 8. 1.0 . .4 13 .15 6. 108. 616,  1e%ee.
be b16. " 8. 1.02 3. .4 14 45 . 100. 616, 13538,
] 616, R e, 1.04 3. 3.4 15 4.95 297, 1. 616, 14134,
23 b16. &N #. 105 9. 3.4 1. 5.36 9. . 6l6. 1670,
) 26 b16. " 8. .07 36, 4.0 {8, 3.78 268, . 616. 15386,
é o7 616, 2.4 4. 1.09 in. 4.0 9. 6.22 283, 1. 616, 16002,
28 616. un 8. .1 298. 408 & 6.67 2. 108, 616, 16618,
J 616. 2. 38, L1 M 4.00 2 .13 2. 106, 616, 17234,
n 6l6. 2.0 8. LIS M. 400 2. 1.6 268, . 6l6.  178%.
4 3 668. 2.0 B4 L& 286. 8] a3 8.10 263. . 668. 18518,
R 668. (R} A, 1.9 & 210 23, 8.9 9. 1. 668. 19186,
2 668. 2.0 3u. LA 282. (A1) . 9.71 234, . 663, 19854, P
3 668, N 34, LR M. 2. 3. a al. 108, 668. 20322, ]
k5] 668. 2" 334, 1.3 an. e N, 17 o8 100. 668, 21190,
% 663, (A ] 3, L3 . .10 ] P 244, 108, 668. 21838,
n 668, an 14, 1.3 an. 2.10 R, U e, . 668. 22326,
3 668, 2.0 3, L4 . 210 W 14 238. 10. 668. 2319,
Ry 668, wn 334, 1.43 269, el B 1Y 234, 100. 668, 23862,
" 668, 4 | . 1.4 267, e X% 1.5 al. m. 668, 24538, ®
“ 668. 2N 34, 147 25 2.4 ¥, W3 228, . 668, 25198,
tnction? ‘ 1
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I. Model Results

1. Baseline Runs

This section contains the results of the effort undertaken to develop this
Navy prototype capability assessment model. Therefore this section describes
the methodology used in producing the model results. The Mission Degradation
Module was run under various scenariogs to test the model's ability to assess
Navy mission capability and sustainability.

The model was exercised using UNCLASSIFIED sample Navy wartime and
peacetime flying hour programs under various scenarios. The model was run for
wars of 60 and 120 days using random levels of serviceable, unserviceable, and
on-order aésets with an assumed constant order and ship time of 15 days. 1In
addition, the model was run under both the cannibalization and no
cannibalization options. Immediately following is a brief report describing
the results of each run and the levels of cannibalization necessary to achieve
the sortie and flying hour requirements. Also specified are the expected
mission losses if a no-cannibalization assumption is imposed. A summary of
the model results is provided in Exhibit III-1. It is important to note that
all the runs described below were made using the prototype 600 spare data

base.
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The model was run under a scenario of 365 days of peace followed by a 60
day war with no cannibalization. The model predicts mission degradation will
begin on Day 31 and rise steadily until it reaches 100 percent on Day 40 when

there are zero flyable aircratt.

Run 2

The results of Run 2 were significantly ditferent from Run 1. Again, the
model was exercised under a scenario of 365 days of peace followed by a 60
day war, under the full cannibalization option. The model predicts the Navy's
F-14As will be able to accomplish 100 percent of their mission during a 60 day

war with full cannibalization.

Run 3

Run 3 was a scenario of 365 days of peace followed by a 120-day war with
no cannibalization. The model results are exactly like those of Run 1. The
model predicts that mission degradation will begin on Day 31 and rise steadily

until it reaches 100 percent on Day 40 when there are zero flyable aircraft.

Run 4

Run 4, while similar to Run 2, extends the analysis beyond Day 60. Run 4
was made under a scenario of 365 days of peace followed by a 120-day war with
full cannibalization. The model predicts the F-14A will be able to accomplash
100 percent of its missions until Day 67. On Day 67 mission degradation
begins to rise steadily until it reaches a maximum where only 65 percent ot

the required sorties will be able to be flown.

86




T Ty
]
<
1
9
»
4
L
4
9
<
1

F EXHIBIT 29

. SUMMARY, Ff#14A MISSION DEGRADATION
}: BASELINE RUNS

DAYS AT DAY NMCS %
] 100% MISSION DEGRADATION LAST DAY
f RUN # CAPABILITY REACHES A MAXIMUM OF WAR
L 1 30 40 (100%) 100%
i 2 60 60 (0%) 28%
3 30 40 (100%) 100%
4 66 120 (59%) 73%
]
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2. Sensitivity Analysis

The purpose of the sensitivity analysis runs was to test the susceptibilty
of the Mission Degradation Module to changes in flying hour requirements and
sensitivity parameters such as inventory levels.

The methodology used to make these runs was similar to the baseline run
methodology with the exception that the only changes made were either to
flying hour requirements or to the inventory levels. The scenario was 365
days of peace followed by a 120 day war using serviceable, unserviceable and
on-order assets for both the cannibalization and no cannibalization options.
Immediately following is a brief report describing the results of each of the

sensitivity analysis runs.

Run 5

Run 5 was run with a 20 percent increase in the inventory level with all
the other parameters remaining constant under the no cannibalization option.
The model predicts that 100 percent of the required mission can be flown until
Day 31 when mission degradation begins. This is a similar result as the
baseline case. The only difference is the model predicts that a 20 percent
increase in assets will reduce the extent of mission degradation by 13

percent.

Run 6

Run 6 was also run with a 20 percent increase in inventory levels holding
all other parametexrs constant but under the full cannibalization options. The
model predicts that 100 percent of the required missions can be flown until
Day 31 when mission degradation begins. The model predicts that a 20 percent

increase in inventory levels combined with full cannibalization will give
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an increase of one day or | percent in capability at 100 percent of the

required missions flown over the baseline case.

Run 7

Run 7 was run with a decrease of 20 percent in inventory levels without
cannibalization and holding all other parameters constant. The model predicts
that 100 percent of the required mission can be flown until Day 29. A loss of
one day or 4 percent capability at 100 percent of required missions flown

compared to the baseline case.

Run 8

Run 8 was also run with a 20 percent decrease in inventory levels but
under the full cannibalization option. The model predicts that 100 percent of
the required missions can be flown until Day 72 when mission degradation sets
in. This is the exact same result as the baseline case which is not
surprising because the cannibalization option compensates for this loss in
assets. The model does predict that if assets by are decreased by 20 percent
and cannibalize aircraft, the F-14A will only experience a loss of 1 percent

capability compared to the baseline case.

Run 9

Run 9 was run with a 20 percent increase in flying hour requirements
without cannibalization. The model predicts that 100 percent of the required
missions can be flown until Day 26 when mission degradation sets in. This is
a loss of 5 days or 17 percent in capability at 100 percent required missions

flown when compared to the baseline case.
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il Run 10
®

I Run 10 was also run with a 20 percent increase in the flying hour
requirement but under the cannibalization option. The model predicts that 100
.l percent of the required flying hours can be flown until Day 61 when mission
degradation begins. This is a loss ot 11 days or 15 percent capability at 100
percent required missions flown when compared to the baseline case.

The results of this analysis suggest that the model is sufficiently

V“"'

sensitive to changes in flying hour requirements and inventory levels to give
us contfidence in the model's ability to perform comparative static analysis

under various Navy scenarios.
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EXHIBIT 30

SUMMARY, F@14A MISSION DEGRADATION
SENSITIVITY ANALYSIS RUNS

RUN_#

5

6

10

DAYS AT
100%
CAPABILTY

30

72

29

71

25

60

DAY MISSION

DEGRADATION REACHES NMCS%
A MAXIMUM DAY 120
42 (100%) 100%
120 (58%) 72.7%
37 (100%) 100%
120 (58%) 73.3%
34 (100%) 100%
120 (67%) 75.1%

91

PEPED

PO




3. Logistics Capability Assessment Charts

Logistics capability assessment charts can be derived from the results ot
the Mission Degradation Module. Exhabit III-3 1s an unclassitied F-14A
prototype capability assessment chart based on the information provided by the
Mission Degradation Analysis Report (Report 1ll).

Part 1 of the Mission Degradation Analysis Report gives the analyst
day-by-day flying hour information which gives insights into the size and the
shape of the required flying hour curve. In addition, Part 1 of the Mission
Degradation Analysis Report shows day-by-day the actual hours the model
predicts will be flown.

These two pieces of information, the required flying hour curve and the
predicted actual hours flown curve, form the logistic capability assessment
chart. This prototype logistics capability assessment chart shows the
estimated mission capability and sustainability based on reparable spare parts
availability. Wwhile the model at present only shows capability based on spare
parts availability, it can be modified to show balanced capabilities basea on

the availability of other assets such as munitions and fuel.
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4. Exercising the CAPLOG Model on the New Data Base

The model was exercised for a variety of scenarios and F-14 fleet sizes
under varying assumptions of maximum turn rates, repair times and
cannibalization options. In all, almost fifty model runs were made using

various combinations of the tfollowing parameters:

Scenarios: Peacetime, simulate SWA, simulate NATO
Fleet Sizes: 300 AC; 340 AC; 400 ac

Max Turn Rates: 1.0, 1.5; 2.0; 2.5

Cannibalization: Full, None

Repair Times: Reduced 50%, Actual, Increased 50%

These outputs of the selected model runs are available on file. The most
interesting set of runs consisted of the eight runs for the simulated NATO

scenario consisting of the eight combinations of parameters given by:

Fleet Size: 340 AC, 400 AC
Max Turn Rate: 1.5, 2.0

Cannibalization: Full, None

The results of these eight model runs were summarized in graphic form to
portray the capability estimates relative to the requirement in a single

chart. These results are displayed in Exhibit 32.
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wr

The worst and best cases of these eight runs defined the pessimistic and
optimistic extremes which were used to portray an estimated capability band
relative to the requirement. This capability band was presented in a briefing
to display representative current F-14 capability as estimated by CAPLOG. The
entire briefing which contains this result is included in this report. The
briefing slides are self-explanatory and are theretore presented without

comment or text.
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"CRUMIBAL’ MISSION DECRADATION 7.

CIANCTION THIS PROCRAM EVRLURTES THE RELATIONSHIP BETMEEN

"
!

"
Y
-

[WUENTORY INVESTMENTS AMD MISSION CAPABILITIES.
IT CALCULATES THE NUMBER OF AIRCRAFT AUAILABLE
FOR NISSIONS AND NUNBER OF RSCENBLED AIRCRAFT RS
R FUNCTION OF TINE.

PRERLY - MAIN PROGRAN

,

T LAMSURGE: FORTRAN IV

r
-

SECISTON: SINGLE

- URROUTINES: SETUP, INPUT, FLYHRS, ATTRAT, PLOTPT

NI N IS BN

"

r

PRCE,  PESOPT, WARGPT, CRTSPR, REPTI7

e SEE DOCUMENTATION FOR EXPLAMATION OF UARIRBLES,
TYMERGY LABEL:  LAGIA/FORTRAN/CAMRIEAL

» AT UPDATE:

VEIEICIECD I

DOUBLE PRECISION NAME1, NANE2
DIMENSION ATRATEC149,3), MUXNIS( 149,31, 1RKAC( 141, 3)
DINENSTON ATTRIT(148,3), NPAC(368 ), CAIRIB(366), PIF (360)
DINENSION AULACK149,3), NISFLIL140,3), 14( 54}, IPOINT(189)
DINENSION PRRTSH(S4),LISTL(861, TOUTC {11, IRBLEVCLS)
DINENSION BRSRET(361), BEPRET(361),CS(260)

DINENSION SHC(3,3), IBRYC(54 ), ACHISS(360 ), HOURS( 368 )
DINENSION PLOTIN 1448 ), NARKI(4) NRWEL(4, 4) NANE2(4, 4)
DINDNSION MIPTISH), R, IS(148), CAPRBL(140)

MY L WG4, 180),CRLIST(S, 180)

REAL  IOONS, MRXAC, MPAC, RISFLI, 1Y, WS

LOGICAL  FIRSTI,PEACON, VARBEN, VRRCAN, CRITIC, ENBFLG, CANBAL
LOGICAL  FLAGIY, FLAGIZ, FLAG13, FLAG14, FLAGIS, FLAGIG, FLAGIY
LOGICAL PACING

COMMN  /FIXPLT/ PLISHT, UALHIC10), YRLLOCIA)

COMON  /MISDES/ RR(S4), KRSBN(S4),5Li54)

coMeS  MOCKA/ TWEWBN(3,36), IPFHBTC200 ), MOMAC(280)

COMNN  /BLOCKD/ YR, JYR, TFH, PFH, INCURS 36 ), AD, XS, DS, AB1, ADI,

' APRI, IREPRP, BCOND, SREPRN, BCONM, DREPRP, DCONDP,
' JREPRN, DCONMN
COMON  /BLOCKC, WSNC4), COST, IALT, IPLT, 10T, 3P, B9, BCP, ICP, ONECP,
' ONDCP, R, URCOST, 18R, L8, T1L, T1LS, 1LY, 1100,
' NEMAR( 19, 1QPA(200)

NEWR(L) = AY

NEWAR(2) = Y

NEWARI D) = EY

NENAR14) = NEAN FRILURE RATE
NEWRR(5) = STANDARD DEVIATION OF FRILURE RATE

113
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COMMON  /MLOCKF/ FLAGLL,FLAGI2, FLAGL3, FLOSLY, TLAGLS, FLAGLG, FLAGI?
COMION  /BLOCKG/ BELTAC40 ), RNINC40), PHA: 40

cwN  /BLCKH/ JYEARS, IYERRS(S), JPORYSE ), NDAYS(9), JBUDET(9)
Cn/BOCKL/ LI, TR, L2(70), L3(70), LIRSS, LLENTH, LFREE
TN /BLOCKV WEEA,200), K21200), 30200 ), MNORDS, MLENTH, MF REE
“AWON  /BLOCXN LSTESCI200), LSTABS(200), LSTRLCLS), NDXREF (70,20),

i TFYREF (50,28 ), JCOUNT, KCOUNT ,LCOUNT, NCOIMYT,
i MBS, MUNF SC, MRLC, JKOUNTi 50), LKOUNT(70)
¢
EQUIVALENCE (LISTL(1),NSH)
¢
WA IRYC s SeE6L
WA RONTS/ (A080.0/ CAPABL/  1:090.0
R TAMED A% PR-BY, TR TRDTRCEY,
3 9-F*,'R-G, AW, R-1T -
it (AP 7 LFALSE./
WRIA  URRCAN / .FALSE./
WA CRITIC / .FALSE./
WA UAREN / .FALSE./
WA PEACON / .FALSE./
BRIA PACING/.TRUE./
WA N0/ Y,
BAIA IPOINT /1,2, 3, 4,5, 6 7. 8, %10,11,12,13,14,15,
1 16,17, 18, 19,20,21,22,3,24,25,26,27,28,29, 36,
' SE31, 15032, 20033, 3024, 2435, 30M36/
WIA MR /IHE LN, Dhe, L
DATR  NWEL CAMIDRLIZED’,’ RIRCR','RFT
' SFLYARLY '€ AIRCY,'RAFT *,' 7,
1 TRSSEND’ ,'LED AL’ RUPFT", Y,
y ¥ TPERCEN" ,°T NISS?," IONS F',’LOMY 1/
WA MWE2  NISSION, N REQU,IREMEN,'TS Y,
1 *WISSI0, 'NS ACC','ONFLIS',"HED ',
1 ’ ' ' ! "
i ’ 0 . " 1y
¢
C  IMTIALIZE DICTIOMARIES AND WORK FILE.
¢
06 18001 1=1,200
NOMCLT)=8
101 CONTINGE
¢
£l SETUPLLFALSE. )
CALL TIPUTCNUGH)
WNORISUMES + 32
I
0w =
¥ 2 1=, Mms
FT-LSTHDSI 1)
01 =,0
01K,
IF(NDYREF € J,K).EQ. IPT} 60 15 3
! CONTINUE
3 HPT(1 )=
2 CONTINVE
¢
¢ SET UP RAYDON DISK FILE
¢

CRLL RAMSIZIZS,140,)

AL RANSIZIZ6,140,)

1T OGIAMRITE( 14,814)

I'n o 114
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IPBAYS=JFDRYSIITR)

1MBRYS=JNBAYS( IYR)

QYR =IYERRS(IYR)
IBUDGT=JRUDET(IYR)

IFUINDAYS LGT. 120)1WBRYS=120
IFIIYR ,EQ, JYEARSIENDFLG=, TRIE.
CALL PRGE(#6)

WRITE(06,870) JYR, IPDRYS, INDAYS
NERYS =INDRYS

(ALL FLYMRS(.TRUE. , IPEAYS, INBAYS)

CRLCULATE PARAMETERS FRON DATA CON!ROL SECTION

DELTA(26)-HEROICS FRACTION

DELTAI24)=BATTLE DAMAGE RECOVERY FRACTION
DELTA(Z3)=PEACE TINE CONDEMMATION FRACTION
BELTA(RL)=CRITICAL PART LIST SKITCH
DELTA(2Y)=CRMMIBALIZATION FRACTICH
BELTR(27)=UARIABLE BEMAMD RATES FOR SELECTED PARTS
DELTAC31)=PLOT SCALE FIXING UARIABLE
BELTR(32)-RCCREGATING UP TO MD LEVEL
DELTR(33)=0UTPUTTING FLYING HOURS FOR PLOTTING
DELTR{34)=MUMBER OF AIRCRAFT MALTIPLIER
DELTA{35)=IWENTGRY LEVEL MULTIPLIER

CDECICICIICICICICIICIICICICICICIC

€IECICIC €I I <3 I

Lo I o B X o

COMRRT PERCENTAGES TO FRACTIONS

DELTR(Z)=DELTA(2E) # 108,
BELTA(23)=DELTR(23) / 100.
BELTR(24)=0ELTA(24) / 100.
BELTAL2S)=RELTAL2S) / 1N,
DELTR(26)=BELTR(26) / 100.
BELTRUI4)=BELTA(34) / 108,
DELTR(35)=DELTAC3S) # {00.

CHECK MA.TIPLIER/REBUCER FOR NUMBER OF AIRCRAFT
M) MUMBER OF PARTS (INITIAL INVENTORY)

IF{DELTR(34).LE.0.9) BELTA(34)=1.0
TF(DELTA(35).LE.0.0) BELTA(35)=1.0

FLTSWT=DELTR(31)

COMJERT HEROICS FRACTION TO THE RESWLT!™G FEDUCED REPAIR
FRACTION,

JELTA(6)=1.-DELTRI26)

CONVERT PEACE TIME CONDEMMATION FRACTION TO FRACTION OF
NUMBER OF DAYS [N PEACE TIME YEAR SCENARIO

TYS5=365, SDELTR(23)5ITR
IF(DAYS.CT.0. ) PEACON=, TRUE.

CHANGE ATTRITION REDUCTION(BATTLE DAMRCE REMUCTION) TO
RESULTING REBUCED ATTRITION

BR=1.-BELTR(24)
{F(BELTR(21).6T.9) CRITIC=. TRUE,
IF(DELTA(27).67.0) URRBEM=. TRUE.
[FCDELTA!20).E7.0.) CANBRL=.TRUE.
FICANBAL, AN, DELTR(201.LT.1.0) UARCAN. "o 115
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Y

X omommanaeen
C  CALCULATE ATTRITION RATE AND DOMM TINE BY NDS
¢
CALL ATTRAT(ATIRET)
IFIDELTA(32).LE.0.9) GO TO 6
"
L INITIRLIZE DISK FILES TO ZERO
C DISK FILES HOLB M) AGREGATIONS
X
0 4 I=1,140
RONTSUL)=A,
CAPABLLII=D.0
¢ CONTINUE
105 =,

HRITE(25°1) RQNTS

KRITE(26'T) CAPABL
CONTIMNUE
CONTIME

RRITE HERDER O REPORT 06

GEMERATE DRILY FLYING HOURS REQUIRED FOR EACH WDS
INITIRLIZE NRYNIS,ATTRIT
INITIRLIZE AULAC, CRANIR, PAF , WPAC, MXAC

RIS
MYAC

"
™19

CICICICICICICICICICICICRICICICICICICICI CICD CICD O Tven
—d

RAXINUN RISSIONS AURTLABLE BASED ON FH AND SORTIE LENGTH
MAXIMM A/C AUAILABLE AETER ATTRITION

WUNBER OF A/C WITH PARTS AUAILRBLE FOR MISSIONS
BASE RETURNS TO INVENTORY

BEPOT RETURNS TO INVENTORY

PRRTS ON HANB-CURRENT INVENTORY

ATTRITION BRSES ON NAXNIS

NISSIONS PER AIRCRAFT BASER 0N AULAC AND MAXNMIS
A/C CANNABALIZED IE,NOT RTIRITER MUT WITHOUT PARTS
PERCENT MISSIONS FLOWN BRSED ON AULAC AMB MAXNIS
FLEET PERCE TINE FLYING HOURS PER ®aY

NUMBER OF AIRCRAFT AVRILABLE

SORTIE LENGTH

MRAIMUM NISSIONS PER RIRCRAFT - IR DAY

MRXINUN MISSIONS PER FLEET PER DAY

P 40 =1, NUMNDS

=L STNBS(J)

s
C INFLATE/DEFLATE NUMBER OF RIRCRAFT
t
NUMAC (L) J=MMACT JJJRBELTACJ4)
C
1 COMPUTE MAXINUM SORTIES POSSIBLE PER DAY PER AIRCRAFT
¢ BRSED ON 24 HOUR DAY, DOMN TINE, RHD SORTIE LENGTH
t
(J)=124.0 - HRSINCID) 7 SLLJ)
3
C SET UPPER LIMIT OM FLYABLE AIRCRRFY
{
WAXAC (1, J)=UMACI )
MLACI L, J)=MUMACIJJ))
B0 35 I=1,NDRYS
NXThARY=] + | 116

at'a

INDEX =IPOINT(T)
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COWPUTE SORTIES REQUIRED BASED OM FLYING REQUIREMENTS
fd SORTIE LENGTH

£ICICIC

MAXNIS(I, J1=FLOAT! TRFHEREJJ, INBEX)) ~ SLEJ)
MIS =ML))  MAXACLE, D)

MAXLMM SORTIES POSSIBLE IS NINIMM OF THE PER ALRCRAFT
RESTRICTIONS OR FLYING PROGRAM REQUIREWEM(S

L I o B o B o

[F(MRXNISCT, J1 LT, AMIST ANIS=MAXNMIS(I,J)

ATTRITION RATE IS CONPUTED FOR LATER USE BY DIVIDING
MMIER OF ATTRITED A/C (FROW ATTRAT SUBROUTINE) BY
NUMBERS OF SORTIES TO GET ATTRITION PER SORTIE.

[ I N o W Y o ]

ATRATECT, J)=ATIRITLT, J1/AMIS

IF PROBLEM COMPUTING AMIS THEM SET RTTRITION RATE TO
PREVIOUS URLUE

I I

IFIAMIS.LE.0. ) ATRATECL, J)-ATRATECI-1,J)
RISFLNCI, J)=RMIS

UPPER LINIT OM FLYABLE AIRCRAFT 1S PREVIQUS DAY MUMBERS
NINUS PREVIOUS DAY ATTRITION

I I

WRKACUKTDRY, J )=NRXACI I, J) - RTTRIT(L, )
IFCORACCRKTEAY, ) ,LT. 8.0 IMAKACIARTDAY, J)=0.0

THIS IS URRIABLE UPPER LINIT ON FLYABRE A/C INITIRLIZED
WITH INITIAL MOWBERS OF A/C AND RTTRITICN.NCANINGFUL
OMLY FOR FIRST DAY

Lo B e N o N 2 I v

AVLAC(NKTDAY, S 1=FLORTINMAC( JJ1) - ATTRITLL D)
3% CONTINVE

¢ WRITE(11,3501) (ATRATECT, J),ATTRIT(L, ), 1=1, NDAYS, 17)
B FORNRT(19F7.3)
“ CONTINE

CALL PREE(11)

RITE((1,563)

363 FORMAT(® WSHS FOR WHICH THE PERCE TIME USAGE EXCEEDS INITIAL',

1 ' IWENTORY LEVEL',/,’ LISTS 1L , TOTAL PERCE USAGE ,’,

{7 PEACE CONDENMATIONS , AND PERCE PIPELINE.’,/, 10X,
3 IRESULTING 1L BECREASED BY 502')
CALL PAEE(IS)
IF(CRITICH RRITE(S,562)
562 FORMAT('SNSN OF THE FIRST PART CAUSING FOLLONING DS TO HAWE',
1 ZERD FLYARLE AIRCRAFT ON THAT GIVEN DAY',//,

1 "M Y Hs
{
C  WAIN LOGF Or PROGRAM
{  READ TENPORARY FILE USED FOR BIFFERENT TEARS
C
PENIND 11
NP5

50 REABCII,E-30)(LISTICI), 1=1,MNO0RDS)
INFLATE/DEFLATE INITIAL IMVENTORY L2

L3e B o B o |

[1L=11L8DELTRE3S) 17
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TR T T ey

MPTS=HUNMF TS+

IFUDELTRE27).EQ.0) GO TO 50001
IF(BELTALZ7).6T.0) GO 1O 8410
FR=FR-1,E-68BELTA(27 }ESQRT({.E+6EFR]
&0 T0 50001

30010 IFUNERAR(4).LT.99999.AND. NENAR(S).LT,999%9)
FR=NEMAR(4)+DELTACR7 JENENARL S)
FR=1.E-68R
001 CONTIwE
C
C  LOOK 10 SEE IF THIS PART NEEDS TO BE PURCHRSED TO INCREASE
C  INITIAL INVENTORY LEVEL
5
t
£ CONPUTE PASE AMB DEPOT REPAIR FRACTIONS AMD COMDENMATION
L FRACTION
C

BRSPCT=(1, - BCP) ® (1, - P}
BEPPCT=(1, - BCP) & 3P
CONPCT=1,0-BASPCT-DEPPCT

COMPUTE BEPOT AMD BASE REPAIR TIMES BASES CN HEROIC FRACTION
R REPAIR TIME FRACTIONS FROM PARAMETERS

€3 I Y

)|

DRTI=1DRTEBELTA(26)
IRTI=IBRTIBELTAIR6)
[BRY=RR11
IBRY=DRT]
TFRIL =4,
TT8RS 4,
TTIEP A,
TTCHD =4,
iP1S 4
B0 S5t J=1,NUMMDS
IPTS =[PTS + IQPALJ) & MUMACILSTNIS(J})
D8P =FR & BASPCT
1P =FR & XPPCT

£
)

COMPYUTE BASE AND DEPOT RETURNS TO INUEMTOPY FROM PEACETINE

C

D0 51001 J<,36!
BASRET(J1=8..0
YEPRET(S)=0.0

o0t CONTIME

{

PECFAL=S,
pP=0,
0 54 1,005
X =IPFHBY(LSTNDS(J)) & 1GPRL)

RCCUMULATE TOTAL PEACE TINE PART FLYING HOURS

IF(K .£Q. 9360 10 5¢

¥ X uDP

YooK

OECFAL = PECFAL + BCPIX + DCPRY

PP = IRTEX + IRTHY

% 52 =1, IRT
BASRETL]=BASRET(I) + ¥

b4 CONTINE 118
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™

%0 53 I=t,1007
DEPRET(L)=DEPRET(I) + ¥
53 CONTINUE
54 CONTIM

CALCULATE INITIAL PARTS ON HAND
{FTS 1S #/C TIMES PARTS PER A/C TO GET TOTAL PARTS AVAILABLE
FOR CRIMIDALIZING

[ 3 or IR e B 2 I wr ]

POH = 1IL
IF(CRNBALIPON  =IIL + IPTS

SUBTRACT OFF PEACE TINE CONDEMNATIONS

L o]

IF(.NOT.PEACON) GO TO 542
TPF = PECFALEDAYS

L I o]

PRINT MESSRGE [F STARTING WAR IN THE HOLE

«

IFUTPF.GT. POH) WRITE(11,541) NSM,POH, TPF,PECFAL, PP
FORMATI1X, 304,03, 4F 10.1)

—

RPPLY A CORRECTION TO NRKE SURE YOU BONT RUN OUT BEFORE DAY 1

ﬂﬂﬂg

IF(TPF.GT. POH) TPF=J.5EPOH

POH = POH - TPF
IF(POR.LT.0. ) PON=.
IF(CANBAL) GO TO 549

S

FOR NON-CRMNIBALIZATION OPTION, SET TOTAL PSRIS TO
INITIAL INVENTORY PARTS , SET FIRST TINT SWITCH , AND
INITIRLIZE EACH NDS®S SPARE PARTS BUCKET TO ZERO.

I I

PARTS =POH
FIRSTI=.TRUE.
LASTYE=L
)0 543 I=1,mUmds
LX) PRRTSH(I)=S
M9 CONTINVE
{

C  LOOP FOR MUMBER OF DAYS BURATION
C

2 67 1=1,NRYS
NATORY= + |
TNDEX =IPOINT(I)
LIBAT =1 + IBRT
TIWT =1 + 1T
IFCIIIRT.6T.361) LIBRT=361
IFUTIRTLET.361) T1DRT=361
BASRETLITERT)=0.0
DEPRET(1IBRT)=4.0
TT385 =TTBAS + BASRET(I)
TTOEP =TTHEP + BEPRET(I)

RDD RETURNS-TO-INVENTORY (THOSE RETURNING OM THIS DAY
FROM IDRT OR TDRT DRYS RGO

€3 €I

PARTS=POH ¢+ BASRET(1) ¢ DEPRET(]

P N-C OPTION SAVE RETURNS TO INVENTORY FOR -HIS DAY
119
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[F¢.N07.CANBAL) ADBIN= BASRETCI)+DEPRET(])
30 65 J=1,HUNHDS
[FUIQPACY) LLE. 9160 TO 66
PR =[QPALY)
IFLCANPAL) 6O TO 5499

COMSULT DOCUMENTRTION FOR EXPLAMATION OF FOLLONING
CODE WHEREIN EACH MDS GETS [TS PARTS BUCKET SET UP FOR
ERCH DAY BASED OM PREVIOUS STATUS OF BUCKET AND STATUS OF
BUCKET OF LAST MBS PROCESSED

TABLE IN DOCUMENTATICN IS FOLLOWEDD

CICIICITITIC

IFIFIRSTI) GO T0 54981
IF(PARTSN{LASTND).LE. 9. AND. PARTSM(J).LE.9) €O TO 5498
IF(PRRTSA(J).LE.) GO TB 5497
[F(PRRTSN(LASTMD).LE.Q) PARTSH(JI=0.
IF(PARTSMILASTNR).ET.0) PARTSN(J)=PARTSMILASTAD)

50 10 34%8
S497  PARTSMLJ)=PRRTSHLJ+PRRTSHILASTNE)
8 PARTS=PRRTSK(J]

C

{ USE RETURNS FROM INVENTORY ONLY ONCE THE FIRST TIME
C THRU THE LOOP

"

54981 IFCABDINGT.D.) PARTS=PARTS+ABDIN
TF(ADMIN.GT.0. ) ADDIN=S,

¢ IFULLE.S.AMD.MMPTS.LE.S) MRITECS,5491) [,J,PARTS, QPR

C 1 MRYACUI,J}, AULRCIT, J), MCJ), NRKNISET, ), MISFLML £, J),

C 2 ATTRITII, ), ATRATECT, J), SLUJ)

5491 FORMATIZI4, 10F12.4)

5499 RMRKAC=MAXAC(1, 1)
¢
C  CALCULATE AWAILABLE A/C FRON PRRTS ON HANE
¢
IF(CRNBALICO 10 55
¢
C  IN THE %-C MODE THE PARTS BUCKET CAM B3E MECATIVE SIGNIFYING
¢ A/C CROUNBED DUE TO SHORATGE OF SPRARES
3
IFIPARTS LCE. 0.0)AUAC =HWLOC(T,J)
IFEPARTS .LT. 0.0)AVAC =PULACCT,J) - ABSIPARTS / QFR)
60 10 5%
€5 ARC <PARTS / QPR
¢
C  WAKE SURE MOT BIGGER THAN NAXIMUN AURTLABLE A/C AFTER ATTRITION
¢
56 IF(RUAC 6T, RNRKACIAVAC =RMARAC
X
C  WAKE SURE NOT NEGATIVE
¢
IFIAVAC .LT. 0.RURC 0.
IF(.NOT.CRITIC) GO T0 55
IFIRYAC.CE.1.) €O TO S5
IF(1.GE. IDRYCLJ)) 6O 70 565
IRYCL)):]
30 569 K=1,3
569 HSHCK, J)HSHIK)
561 FORMAT 1%, 384, 83, 15, 2, 304, 83!
565 CONTINUE
IF(AVAC .GE. AVLACLT, 1100 ™0 45
¢

L WRITE WS TO OUTPUT FILE FOR INQUIRY
{




A

IFC.MOT. FLAGI4IGO 10 57
WRITEC 14,8151, XM, (NLCK, LSTABS(J)), k=1, 41, PARTS,

' TGPALJ), RNYAC, AULACL T, J), AORC

b
¥

IFLMOT. FLAGIS)ED T0 59

CALL TFETCHESSS, NS, 11, 2, K3, INORDS, NLENTH, INDX)
60059

CALL ISTORE($59, N5M, 11,2, N3, NORDS, MLENTH, NFREE )
RRITE(16, 701 JMSH

ALAC (1, J)=RUAC

)
¢

CRPTURE LAST CRITICAL PART,

(-
o~

TF(. 0T, PACING 160 10 64
¥ 63 k=1, 4

WISHNCK, 1)=NSA(K)

CONTIME
GRLIST(, 1D=IIL
CRLIST(2, [)=PARTS
CRLISTE3, 1)=fR
CRLIST(4, 1)=BCP
CRLIST(S, 1)=CP
CRLIST(6, 1)=1BRT
CRLIST(7, 1)=108T
CRLISTIS, 1)=0p
CONTINE

CRLCULATE MEM ATTRITION, SORTIES FLOWN AND AUAILABLE A/C
BRSED ON MEW MININUM PRRIS AURILABLE

€ILD I

65

\

IFIM(J) & AWAC LT, MAMISCL,JN
NISFLU(T, J)=NN(J] ¥ AVAC
ATTRITCI,J)=ATRATE(L, J) & RISFLA(I,J)
NRXACINXTEAY, J)=RMAXRC - ATTRIT(I,J)

ATIR =ATTRIT(,J)

€3 3 €

CALCULATE FRILURES (BUT NOT ON LOST R/C)

FHPD  =(MISFLN(I,J) - ATTR) 2 SLUJ)
FRILUR=FR ¥ FHPD 2 QPR
TFRIL =TFRIL + FAILUR

I I

CALCULATE BASE AMB DEPOT RETURNS T0 INVENTORY IN FUTIRE

BASRET(IIBRT)=FAILUR ® BASPCT + BASRET(IIBRT)
JEPRET(IIIRT)=FAILUR ¥ BEFPCT + DEPRET(IIDRT)

€I IO

CALCULATE MEW PARTS O8 HAKD

C2EDICICICICCTI

66

IF(CAMBAL) PARTS =PARTS - ATTR # GPA - FRILIR
[N M-C NODE OMLY FAILURES GET TAKEM OUT OF PARTS BUCKET
TURN OFF FIRST TIME THRU SHITCH
SAUE 1MDEX FOR USE RS *LAST/PREVINS ¥BS°
IF(.MOT.CAMBAL) PARTSN(J)=PARTS-FAILIR
FIRST1=.FALSE.

LASTND=J
CONTINUE

121
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TR

"

C-
C  SAVE PARTS LEFT AFTCR TOMAY'S HAUOC FOP TONORRON BECINNING
C -

POH  =PARTS
67 CONTIME

ROUTING TO CRLCWLATE NEW INITIAL IMJENTORY FOR FUTURE YEARS

L I o B or ]

IF(ENDFLGIGO TO 70
NPERS =PESOPT{ IPDAYS,.FALSE.,0)
IF(NPERS LLE. TILIGO TO 68
TIL  =HPERS

68 NWRR  =MARDPT! INBAYS, . FALSE.,0)
IF(MAR (LE. 1IL)GD T0 69

1L =R
((:2 DECREASE CALCULATED IMVENTORY BY PEACETINE FRILURES
C 69 1IL  =1IL - WPERS
E' WRITE NOI [NVENTORY ON WORK FILE FOQ NEXT YEAR’S PROCESSING
C MRITET0MLISTILE), 121, HHORDS)
E CALCILATE TOTAL COST AND TOTAL PARTS
C  COMDEWMRTION FOR 19 BIGGEST THIEVES.
gﬁ TICNB=TFAILE(1, -BASPCT-DEPPCT)

THIEF=TTCHDRCOST+( TTBRS/3, +TTBEP 11URCAST
IFUINTITRIEF) .ME. DOCALL CRYSPRITHIEF,TFAIL, TTBAS, TTDEP, TTCND)
60 10 30

CALCULATE CAMNIBALIZED A/C,SORTIES PER A/C, X SORTIES FLONM
AND NISSIONS ACCONPLISHED(BASED ON FLYING PROGRAN)

sﬂﬁg—,a

CONTINUE
IFLMT.CRITIC) G0 TO 8002
B 8801 J=1, MOMNDS
[F(IBAYC(J1.GT.360) GO TO 808!
WRITE(S, 561 HONSACLK, J3, K=, 41, TIRYCEJ), (ALK, LSTADS( ) 1, Ke1, 4)
anl COVIME
W02 CALL PACEING)
DINENSION 1IPPAT(184)
WA LPPNT /1,2, 3 4 w57, 8, 9,10,11,12,13,14,15,
1 16, 17,18,19,E8,21,22,23,24,25,26,27,28,29, W,
' 15E31, 1532, 30633, 20034, 3435, 2036/
0 11997 1717=1, 180
11997 IPOINTUITIT)=IPPATUITIT
RRITE(86,810)JYR, TASLEVC INTCBELTRY 171))
20 89 J=1,WPEDS
U SISt
1 82 I=1,NDAYS
LA,
MKTDRY=1 + 1
TDEX =1POINT(I)
HOURSH 1)=INFHBM! JJ, IK0ER)
NRSACINKTBRY, J)=RAYAC: 1, J) - ATTRITCL,))

CALCULATE CAMMIBALIZED A/C

122
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WICS(1)-MRKRC(1,J) - AV AC!T, )
IFOMS(T) LT, 0.83MCs(1)=0.0

IF (CAWBAL )CRNNIRE 1 )=MHCS( 1)
FIPAC 0.
IFIALACLT, J).CT. 0., JFNPAC -MYNIS(T, J)/AULAC(1, J)
¢
¢ CALCULATE SORTIES PER A/C
3
IFCFNPRC .GT. MMCJLIFNFAL, =am())
WPACH L )= PAC
C
C  CALCULATE PERCENT SORTIES FLOMN
¢
e
IFOMNISUL,J) .GT. B.0IPCHT = [00, %
' NISFLNCT,J) 7 WAXNIS:1,J)
IF{PCAT.GT.100. ) PCAT=109,
IF(PCNT .LE. 100.83PMF([)=FCNT
ACNISS(11=(PCNT / 109.8) 2 HOURS(1)
rd CONTINE
IFL.MOT. FLAGILIGO T0 83
CALL PAGE(11)
WITEC11,806) YR, ATRATEC], J), (11K, 301, k=1, 4)
WRITE(11,804)
¢
{  PRINT QUTPUT REPORTS
¢
@ CONTINUE
N 881 1=1,11
1001 1)=4
gt CONTIME
X
CINSU=4..0
0 84 1=1, 00815
¢

€ NISFLN ARRAY WILL BE USED TEMPORARILY FOR 'PCT MMCS’

K =MRYS - [+
NISFLMN, J)=4.0
REAXAC-RAXAC( I, J)
PERCHT=PHF(K)

IFIRMRXAC .ME. 0IMISFLN(T, J)=(MMCSUL)/RMAXAC)E100.

IFIPERCAT LT, 108.03100T¢ 1)
IF(PERCT .LT. 75.0I00TC 20
IFIPERCHT LT, S0.E1IOUTC 21
IFIPERCNT LT, 25.0)10TC )=
K =INTIPMFLD) +.5)
IF(TLEQ. SIIOUTC 5)=¢
IF(L LEQ. 10310UTE 6)=k
IF(1 LEQ. 1S)IOUTC 7)=%
IFLT LEQ. 200100T( 8=
IFU JEQ. 30)10UT( 9)=
IF(L LEQ. 45)100TCI0)=K
IF(T JEQ. 6IOUT(1L)=¢
¢ IFIALACIT, J).LT. 1) 63 To 85
IFC. 0T, FLACI1GO TO B¢
X (1) B HORS'D) € .0
CURSUN=CUNSUN + X
MRITE(11,08511, HOURS( 1+, ¢ J), NRRNISI( 1, J",
1 WPAC( 1), RMAXAC, ATTRIT: ", CSII),
’ RISFLIG T, ), AGLACIT, " P (1), X, CLMGUN
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JI

IF(1 M. 59160 10 84 -
CALL PAGE(11)
WRITECL1, 386 )JYR, ATRATECL, J1, (MAEKK, JJ), KK=!, 2
RITELL,884) ,
1 FONTINGE :
;s LA, TAGI21C0 TO 87 ,
065t Tz MIRYS ‘
FLITI L )CAMIBLL) .
P2 INCNBRYSHL)=AULAC(T, ;)
PLOTINCNDAYSHIDRYS [ )=MAXAC( !, )
85t PLOTING2ENDRYS+ 1 )=PHF (1)
CALL PLOTPTL4, INDAYS, 12, PLOTIN, MWK, NANE1 ) :
WRITE(12,306) JYR,ATRATECL, J), (HLCKK, JJ1,KK=1,4) 9
87 IF(.NOT, FLAGI3IGO TO 88
IFBELTAI32).ME.0.) GO T0 8711
M 871 =1, DRYS
PLOTINGE)=HOURSE 1)
871 PLOTINCI+HBRYS)=RONI®5( 1 )
CALL PLOTPTL2, IMDRYS, 13, PLOY TN, WARK, MANE2) I
WRITE13,806) YR, ATRATE( 1, 41, (NLLKK, 44, KK=1,4) ]
¢ WRITE OUT FLYING PROGRAX AND RCCONPLISHMENTS FOR USE BY
¢ PLOTTING PROCRAM LATER,

)

60 10 88 )
U CONTINE
TRECHDPTLJ)
READI 25" IREC) RGNTS
REABI26 IREC) CAPARL
20 8720 1=1, MDAYS
RONTS{1)=RQNTSL 1) sHOURS(L)
CAPRBLLT)=CAPRBL( 1 +RCALSSII) 3
8720 CONTIMGE
WRITE;25' IREC) ROWTS
RRITE(26' IREC) CRPADL
80 10 389
8 CONTINVE
IF(DELTA331,LELD) 60 70 289 S
WRITE(20,897) (MLCKE, JJ0,KK=1,41, THDRYS
8 FORMAT(3A4, 43, 15,205, /," REQUIRED FLYING HOURS AND *,
I PFLYING MOURS ACCONPLISHED'.10%)
MRITE(29,568) (HOURIKK), ACNISSIKK) KE=1, INDAYS)
FORMAT(2F12.0, 56X)

WRITE REPORT 06

WRITE(06, BL1H(NLCK, 131, £=1,21, 10T
8 CONIME
CRLL PAGE(86)
[NDR={ INDRYS+19)/29
WRITE(6,890) (1, 1=1, INDAYS, INBX) y
890 FORMATON, 20K, °LCNS VERVIEW AIRCRAFT AURTLABILITY RESWTS?,/,
; 21K, *PERCENT ORIGINAL /C P PERCENT NON-RTIRITED A/C)
!//)
L v MBS 7,208, "HOR DAY?,/, 124, 2016)
20 899 J=1, NS
20 89 [=1, IKD@1S, INMK s
1 PP (1 )=100. BAULAC |, J)/ARKRCL L, J)
WITE(6,892) (111  LSTABSEJ)) KL, o, ‘
o 1), L], INDAYS, ING- 1
2o (1N, 2, 13, 20FC 1)
124
v

ET778




) B

§0 893 1=1, INDAYS, IND¥

33 PIF(11=100. SULRC(T, J)/MAXAC( L, J)

WRITE(G,894) (PHF(T), 1=1, THDRYS, INBK)
N TRMATIR, AF61)
7 CONTIME
IF(BELTAII2).LE.0) GO T0 8999
IREC =
20 8997 J=1, MRS
IFUIREC.EQ.MPT(J)) GO TO 8997
IREC-NIPT()
READ(ZS’ IREC) RQWTS
REAB(26'IREC) CAPARL
20 8991 1=, MYS
PLOTINCI)=RONTS(1)
8991 PLOTIN I+ABAYS J=CAPARL( 1]
CALL PLOTPTI2, IHDRYS, 13, PLOT [N, MK, MWE2)
WRITE(13,8717) J¥R,L1(1, IREC)
M7 FORMTUNER=, 14, M= R)
IF(DELTRI33).LE.0) €O TO 871°
WRITE(20, 718) LAC1, IREC), INDSYS
8718 FORMAT(RG, 7%, I5,20%,7," REGUIRED FLYING HORS A °,
1 YFLYING HOURS RCCONPLISHED', 10%)
WRITE(20,888) (PLOTIN(KK}, PLOTIMXK+ [MDRYS), KX=1, INDRYS)
719 COMIME

8997 CONTIME

8999 CONTIME

¢

¢ PRINT CRITICAL PARTS LIST.
C

IF(.NOT.PRCINGIGO 10 9506
WRITE(18,384)

804 FORMATCINL, CRITICAL FPARTS LIST,,
BOMY NSTIRSTOCK M INITIN  POW FLRATE M2,

5! n 2’,

8! A S (I

B — ',
| S R — |

) — ..___1,

B0 %939 1=1,MDRYS

NRITEL18, 89511, (MISINCKKY,, 1), ¥K1= 1, 43, (CRLISTURR, 1), KK2=1,8)
950 CONTINUE
885 FORMAT(I4, 1X, , 404, 2F10.0,F10,6.219.2,2F10.0,F10.2)
9500 CONTINE

PRINT (80 GREATEST THIEVES

Cac B 3K v ]

CALL CRTRPT
SWAP FILES TO USE MEM INITIAL INUENTORY FOR MEXT YEAR'S PROCESSING

€I

9% LFIENDFLEIGO T0 99
RENIND 11

REMIND 10

I 3-i

0 -1
6070 10

99 IRITE(16,850)
IFIFLAGI7)CALL REPTI?
SToP

[ PUT FORMTS

Cme - A em v m— .
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REREAHCN )

ey I A%,2013,4%))

U GoiFg} FORMATS

¢

304 FORMTI'S  REQUIRED SORTIE RRTE !

CULST WS PERCENT 7,

4 Y

' FLING  SORTIE SENBLER'
"B UNFLYRRLE M5 FLIABLE  SORTIES Y,
' OBOURS  CUN HOURS',/,

' DAY ROURS  LEMGTH  FLEET  EACH RCFT RIRCRAFT °,
' ATTRITION AIRCRAFT  PERCENT RIRCRRFT  FLONY °,

' OFLOWN  FLOWN %)

——

305 FORMATI14,4LF10.0,F10.2),4F10.0)
306 FORMTCOYERR=", 14, 5%, ATTRITION ATE USER:*,F7.4,*  FOR MDS:!,

2%, 3M,83)

818 FORMATC'W?, 10X, "SUMMARY FOR °, 14,

E1BX,"DAY AT WHICH PERCENT
E13X,’ SORTIES FLOWM REACH

o (SPARES MITH ESSENTIALITY LOMES °,B3,%)*,/7,
PERCENTAGE SORTIES? 7,
FLIRN FOR VARIOUS',/,

HEX,'  URRIOUS LEVELS HISSTON BAYS?, /,
18, e ", 350"}/,
1K, FIRST IAY JELON NISSION DAY’ 7,

Y, ——————————— 1 35("-11,/,

Lt
]
H

0%,'MBS  ',' 1002 Tox S6Y 23 5018 15 2 W,
LI I L

08,1 1! e e e e 321 1))

BLL FORNRT 10X, M, A2, 13,415, 2%, 715)
814 FORMATI" IPROBLEN SPARE REPIRT®)

815 FORMRTILN, 13, 18,384, 03, 1%, 304,85, F15.2, 116, 3 16.2)
450 FORMATC' RENIND')

§70 FORMAT('ORUN CONTROL SECTION:, .,
y

[ I o 3 ¥

€30 ¢

] Yoty
3 ' YERR 27,4
¥ PERCE DAYS 27
1 ' R DAYS 27
4,31

‘ATTRATY  [NPUTS MUNBERS OF ATTRITED A/C

SUBROUTINE ATTRATCATTRIT)

THIS SUBRQUTING OBTAING SORT'E LENGTHS,HOURS DOWN, ft
NUMBERS OF ATTRITIED R/C PER DAY

DIMENSION MBS(4)

COMON  /AISDEC/ ARISH), HRSTM 541, 5L154)
COMMN  /BLOCOV M104,200),%2: 200 ), 3200 ), IORES, MLENTH, WFREE
COMON  /BLOCKN LSTFSCL20 ), LSTHDS(200 ), LSTALELS), MOXREF (70, 201,
' TFRREF (50,29 ), JCTUNT, KCOUAT, LCOUNT, NCOUNT,
' NS, NUNF SC, MUNRLC. JKOUNT(50 ), LKOUNT (20
INTEGER DAYLIN)
DINzH: 0N ATTRITLL40, 33, VAL LG

VITIALIZE HOURS DOWM AND SORTIE LENGTH
G R RTTRITION RRTE 15 wOT USED

126




e 1

® 1 12,3
B (AN
1RSI (1)=8,8
CORUEX
C  INTIRLIZE MABERS OF ATTRITTED AL TO ZERD
W 8 1,16
ATIRITLY, 1)=0.0
NI
PEAD [N AN DS MAWE,ATTRIT PATE,HOURS DOWN, SORTIE LENGTH
REAB(AY, 701, EX=90) WDS,4,Y,2

LOOK UP MRS MAME  INDEX IS POINTER 10 MAME

OOy e oo

CRLL IFETCHESD, NS, M1, N2, N3, INORDS, MLEATH, 1MDEX)
0 3 1<), M5
IFUNBEX LEQ. LSTNBS{I)IGO ™0 &8
¥ CONTIME
W0
W o
¢
¢ STORE ATTRIT RATE, HOURS BOWN, SORTIE LENGTH
¢
IF(R.GT.0.) AR(TI=X
IF(T.GT.0. ) HRSINC1)=Y
IFZ.GT0.0 SLUTI=2
6010 2
RENIND 89

RERD 1IN MDS NE AND 12 URLUES FOR MUMBERS OF ATTRITTER A/C
THE 12 UALUES ARE AGCREGRTED MUMBERS OF ATTRITTED A/C AT THE
£ND OF DAYS 5,10,15,2¢,25,30,80,45,60,70, 0, %

REABE 19,702, EXD=95) MBS, UAL
FORMATI 384, A3, 1275.0)
CALL TFETCHISSH, MBS, M1, N2, 13, WWARES, MLEXTH, INBEX)
W 60 1=, Mames
IFUINDEX LEQ. LSTMBS(TI} G0 10 70
CONTINGE
PR
CONTINE
™

>

= <

EXTRACT MUMBERS OF ATTRITTED A/C PER MY 3Y GEMERATING
URYS FOR PERIODS AMD DIVIDING BY LEWGTH OF PERIOD,LITHER
5, 10, R 15, SEE DOCUMENTATION

€I I LICCIC

0 8 1,02
UL DU 51
IF(J LT 6ILIN == a1y
IFLJ .EQ. BILIN =45
IFC L. (2L =28
FOOLE DX WAL - 5.0
FLELGT, LA JLLEL 61K (R /2 5.0
WU LGN 6K =(URCCST - WAL - 100/ 10,0
IFUSLEQ 83X =(URLLJ) - WRLLJ - 1)) / 5.0
OO LEQ 9K =UR (0 - VAL - 1))/ 18,
30 75 K=LOW,LIN

ATTRITLK, D)=
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L}

o

I}

LON=L T

CONTINE

070 5

P TRUE

ZAIND 19
PN

i TIRMRTI3, 3, 6.2)

£ND
YCRISPR' SORTS 109 BICGEST THIEVES

Lw N ]

CICIECICAICICICD

[

5

SUBROUTINE CRSPR(THIEF, TFRIL, TTBRS, TTREP, TICHD)

THIS SUBROUTINE IDENTIFIES SAVE , "D DISPLAYS

THE 100 BIGGEST THIEVES WITH RESPECT TO VARIOUS NEANS-
CONDEMMRTION COST, BASE REFRIR COST, AND BEPOT REPAIR
COST AND THE TOTAL OF 3 COSTS

DINENSION THFCSTC1001, TOTFRL(16G ), TOTBAS(188), TOTEP(108)
DINENSION REPBASI100),NSNBAS (4, 100 ), REPDEPL100), MSNDEPL4, 100
DINENSION CSTFALL100), MSHFARL(4, 100)

DINENSION CSTMUNC100),BEPNUN( 100 ), BRSNIN(100)

DINENSION TOTCMDL108),1STOCK(4, 108)

COMMON  /BLOCKC/ NSNC4),COST, IALT, IPLT, 1OST, IP, BP, BCP, DCP, OMBCP,
] ONBCP, R, URCOCT, IBRT, DRT, 1L, TILS, FILU, TILO,
| NEWUAR( 10 ), LQPAE2D9)

DATA THFCST/1088-1.0/,REPBAS/1995-1,0/, REPREP/ 100%-1,0/
BATR CSTFAL/ 1002-1.0/
IF(THIEF . LE. THFCSTC100)) € T {9
2 10 1=1, 100
IFUTHIEF LGT. THFCSTULIIGD T 2
0 CONTIME

50 10 10
An =0-1

T

IFIN EQ. 4160 10 40

20 B JL,N
ST =1 -1
THFCST(T)=THFCSTILAST)
TOTFRLI)=TOTFAL(LAST)
TOTBRS(1)=TOTBAS(LAST)
TOTIEPCL)=TOTREP(LAST)
TOTCND 13=TOTCHBCLAST)

¥ 25 K=1,4
ISTOCK(K, 1)=ISTOCKIKLAST)
25 CONTIME
1 =T
® CONTINE

49 THFCSTLI)=THIEF
TOTFRLIT)=TFAIL
TGYBASC T )=TTBAS
TOTBEP()=TTREP
T0TCHD( 1)=TTC
45 k=14

TR, 1I=HSNIK)

£
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n
129

1285
1
14

145
L[

44

@B

{5
k)

mn

33

243

JRC=TTREPRURCOST
TFC=TTCABRCOST
2Pe=TTRSERCIST/A.
TF(IRC.LE.REPBRSL100)) 60 T0 200
0 101 121,99
IF(BRC.CT.REPIAS(L1) GO TO 128
CONTINE
00 10 140
CONTINE
Lzl+l
0 13 L, 0
Net00- oL
LAST=N-1
REPIAS(N)-REPBASILAST)
BRSIUN(N )= BASHUNCLAST)
™ 125 k=14
HGHBRS (K, N)NSBASK, LAST)
CONTINUE
REPBAS(1)=BRC
BRSHNCL)=TTBRS
20 145 K=, 4
NSNBRS(K, 1 )=HSN(X)
F(DRC.LE.REPDEP(100)) CO TO 208
0 210 14,9
[F(DRC.CT.REPBEP(1)] GO 70 220
CONTINE
60 T0 240
CONTINE
L=
02X S,
NeLd-JoL
LAST=H-1
REPDEP{N)=REPBEP(LAST)
DEPIN(N) < BEPHUN(LAST)
0 25 k=1,4
WSHDEP(K, N 1=NSWIEPLK, LAST)
CONTINGE
REPBEP(1)=1RC
BEPN( 1 ):TTREP
™0 245 k=14
NSNBEPUK, 1 )=HSNIK)
IF(TFC.LE,CSTFAL(100)) RETURM
% 310 11,99
IFITFC.GT.CSTFALLT)) GO TO 328
CONTINE
o0 T0 4
CONTIINE
LI
0 33 44,10
NIO0-I
LAST=A-1
CSTFALUNI=CSTFALILAST)
CSTUN(N)CSTUNILAST)
0 25 K=1,4
NSNFAL(X, N)=NSHFALIK, LAST}
CONTINE
CSTRALLL)=TFC
CSTUN(1)=TTCND
0 5 k=14
RSNFALLK, [)=MSN:x
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n
992

M

ENTRY CRIRPT
CALL PAGEI06)
WITE(16.504)
wITE(86, 300
D0 50 =1, 10
IF(THFESTCE).LT.0.0160 TO 50
WRLTE(06, 3021, (1STOCK(J, 1}, d=1, 41, "HFCSTUL), TOTFALL),
1 TOTBAS( 1), TOTDEP( 1), TOTCAD(T)
WRITE(16, 803} ISTOCKLJ, 1), J=1, 4)
IFU .BE. 50150 TO S0
CALL PAGE(86)
WRITE(96,891)
0 ConTImE
CALL PACE(O6)
WRITE(36, W1
FORMATI*A", 15X, *BASE REPAIR COSTS/ 100 LARCEST [TEMS')
WRITE(06,902)
FORMATC'®’ 4K, 'WRSTER STOCK M0 TOTAL COST  MUMBER")
20 60 I=1,100
TF(REPBAS(1).LT.0.0160 10 60
WRITEL6,B92) 1, (MGNBASCK,1),K=1,4),REPBASLT), BASMMLT)
69 CONTINUE
CALL PREE(6)
WRITE(06,903)
FORMAT("4? , 15%, " DEPOT REPAIR COSTS/ 108 LARCEST 1TENS')
WRITE(05,%%2)
10 78 1=, 108
IF(REPDEP(1),LT.6.8160 10 70
WRITE(06,802) 1, (MGNDEP(K, 1),K=1,4), REFDEP(L), DEPMUMCI)
78 CONTINGE
CRLL PREE(06)
RITE(6, 9043

04 FORMATC'Y', 15X, ' CONDEMMATION COSTS/ {09 LARGEST ITENS')

WRITE(06, 902}
IO & 1=1,100
TF(CSTFAL(T1.LT.0.8)60 TO 80
WRITE(96,802) I, (MSHFAL(K, 1), K=1,4),CSTFALCT), CSTUNC D)
8 CONTINUE
RETURN
ENTRY CRICLR
D0 608 =1, 108
THFCSTiT)=A.
REPRASH1)=A.
REPIEPL1)A.
CSTFRLDAA,
TOTFRLIT)=0.0
TOTIS(I)A.0
TOTEPLT )44
TOTCNUD)=4.0
46 CONTINUE
RETURY
801 FORRTC', 5%,
' REPARRELE SPARE WAINTAIMABILITY AND RELIABILITY PRIORITY,
' MALYSIS', /v,
3,
'WSTER STOCK M0 TOTAL COST  FRILURES',
' WSCREPS  BEPOT RIPS  CONDEMNED',/,
518, 14~ 1))
2nc eromaT(X 13, 1%, 3,83, 5F15.0)
D1 M, A3)
Mo TP
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"PLOTPI?  PROVIDES LINE PRINTER PLOT OF (5 T0 18 CURVES

AN THIS SUBROUTINE PLOTS TOTAL DEMNANDS, TOTAL

I IIIICICT I

:

REQUIREMENTS AMD PURCHRSES OVER NO. OF WAR
IAYS.

STATUS: SUBROUTINE

FORTRAN [V

PRECISION: SINGLE

. REQUIRED SUBROUTINES: PLOT

C

C LAST UPDATE:

[ B I o ]

CICICACCIICICICI I T

SUBROUTINE PLOTPT(LINES,N, IUNIT, X, MARK  NGNE)

THIS SUBROUTINE NILL PLOT UP TO 10 CURVES MITH UP TO 360
URLUES PER CURVE

LINES IS THE NUMBER OF CURVES (IF TO 1)

N 1S THE NUNBER OF ORSERUATIONS CER CURVE (UP 10 360)
IUNIT IS FORTRAMY UNIT NUMBER FOR WRITES

% IS THE ARRAY OF ORSERVATIONS (PRCKED , MO HOLES)
WX 1S THE ARRAY OF CHARACTERS FOR PLOTTING ERCH CURVE
MAE IS THE BESCRIPTION FOR THE NAPKS/CURVES (LEGEND)

DOUBLE PRECISION NWE
DIMENSION SPOT(3600), IDC3TS), (36481, MARX(18), NANEL4, 10)
DIMENSION Y(360), MN(10)

INTEGER THO, SLASH

EQUIVALENCE (NUNI3), TWO)

LOGICAL RINTG, ¥INTG

COMMON  /PLOTER- HIGH, LOW, ALOKST, SCRLE
RERL LOW

IaTR IR 7 H/

DATA 0 ! JSHK /

i Ls v 5

8T8 UM/ LHO, 1H1, 1H2, 1H3, 14, (1S, (6, LH7, 1H8, 1H9/
DRTA SLRSH/tH//

KINTG=, TRE.

YINYG=.TRUE.

% =[ABSILINES)
IFILINES .EQ. OIRETURN
YLGH'
YSCL=1.
IFIN.GT.29.AND.M.LT.121) GO TD 4
103 1=1,N
1tl=1
COMTINE
CALL PLOT(Y, N, ISPOT, FALSE., 120
YLOW=HLONST
Y5CL=SCALE
131
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7

BxS

k)
L)

W

9

n
o7

TMTINE
IR
o

(51K, 180L) VINTC=. FALSE,

o LEt FUUTIR, LINESHN, 1SPOT, . FALSE, , 52"

CALL +ACE(IUNIT)
1=SCALE
K=l
IFU¥X. M. SCALE) XINTG=.FALSE,
0 7 11,120
IDU1)=1RA
20 50 I=1,L1M
T
20 3 K:,N
20 20 J=1,N
FL=(J-YLON/YSCLM. 9
AL
IFCISPOT JHK-1)80) M. 1160 TO 20
TFLIDULIL)LEQ. MRRK(K)) €0 10 19
IFUIBULLNE. TRLANK) 1B0JL)=TH
IFCIDCIL)LEQ. IBLANY) 100 JL)MRRKIX)

£ =a
COMTINUE
CONTIME

IFMBL143,5) ME. 4160 10 35
XSP =(52 - 1) & SCALE + ALONST
15P=X5P
IFLMOT.XINTC) WRITECIUNIT,B12) ¥SP, (1DK),K=1,120)
IFIXINTC) MRITECIUNIT,B02)1SP, ( 1Dk ), K=1, 120)
GOT0 4
FILC M. SWRLTECTUMET, BA3IIBK) ket 128
IFILC .EQ, OIMRITE(IUAIT, 803)
IFILC EQ. 9050 TO 59
0 45 =1, 120
[3(J)=13LAM
CONTINE
CONTINE
WRITE(TUNIT, 804)
(=5
INC=S
IF(N.GT.48) €O 10 9
LLet
=1
CONTINE
9 1=, 120
101 )=1 0PN
20 108 J<LLN,INC
FL=(J-YLOW)/YSELA0. 9
e
100JL)=SLASH
WRITECIUNIT, 8871 (ID(13, 1=1, 129)
FORMATI 124, 12081 )
%0 119 J4LN, 1N
FL=(J-YLOK)YSEL40. 9
1L
=010
=1 10-10m 1/ 100)
=10 14
T3 J34)
CLLATL2) 60 TO 118
TOLATLRLIZETL0) TBUIL-1)=P ¢ )
FILLTLI) 60 1O 110 132




R VU S

EILALAY U2t e
!‘[‘ f‘N'N"
RN IR RS IENELE
RRITECIUNIT, 896 ) (NARKL 1), (NANEL ), D). J=1, 411, I=1, )
812 FORMATUIX,FIN.3,"\", 120A1)
M2 FORRATUIX, 110, ", 12081
83 FORMTCLIX,™NY, 1208 )
B¢ FORTILI, N 120-1) )
815  FORMATILX, 12110)
85 FORMT(IZL 2415)
W FORTON, 13,2 - MORE THAN O QRSERATIY, 4K, A1, - * 48/,
LR, -, 46, 9,81, - 486, 7, 164,81, - 1,486, 9K, A1,
2 1 -7 me,/,nsx,m,' =0 406, 9%,AL," -1, 496, 7,168 AL’ - °,
3 4ns,9x,m,' - 7 486,7,16X,R1," - 1,406
RETIRN

1
'PLOT ' CONPUTES MIN, MAX, AMD FILLS ARRAYS FOR PLOTPT

FUNCTION: THIS SUIROUTINE COMPUTES NIN, WX, AND FILLS
ARRAYS OF TOTAL DENAND, TOTAL REQUIREMENT AND
PURCHASES, FOR "PLOTPT",

STRTUS: SUBRCUTINE
LANGUAGE : FORTRAM IV
PRECISION: SINGLE

PEQUIRED SUBROUTIMES: MRTROM
LAST UPDATE:

CICIICICICRICICNICICICIICICICICICICICS

SUBROUTINE PLOT(X, M, [SPOT, SORT, LAST)
COMMON  /PLOTER/ HIGH LN ﬂLDIlST,JRI.
COMMON  /FINPLI/ SllITCH HIGN0) W30
REAL LOW
DIMENSION ISPOTCN X()
LOGICAL SORT
IF(SWITCH.LE.0.0R.SRITCH.GT. 10) GO T §
LOW=ULOWISKITCH)
HIGH-HIGHV(SHITCH)
G0T0N
3 L0
KIGH=X(1)
IF(SORTY GO TQ 20
LOK=X(1)
0018 I=2,0
IFILOR.GT.X(1) 1 LON=X(1)
IF(HIGH.LT.X(I)) HIGH=X(I)
10 conTime
X oNTImE
IPOMER=4
IF(HIﬂl LE.LIII) leﬂ
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IFCRANGE.LT.0) IPOMER=IPOMER-1
SCALE=10. MER(RANGE - IPONER)
N CONIME
FSCALE-ATNTISCALE + §.99)
IF(SCALE.CT, 1.9, M. SCRLE.LT. 1.5) FSCLE=1.5
IF(SCRLE. 1.2, 0, D SCALELLT. 2.5) FSCSLE=2.S
32 SCALE=1D, Doms( [PONER)8F SCALE
1=L0/SCALE
IFILOW.LT.0.00) I=I-1
ALOMST=2SCALE
IFILOW.EQ. . .AND.SCALE.LE. 1. ) RLKET=A,
IFU(HIGH-RLINST )/SCALE.LELLAST) €0 10 39
FSCALL=FSCALEH
IF(FSCALE. 6T, 3. 5. AMD.FSCALE.LE. 18 €O 10 2
IFIFSCALE.LE.3.5) 60 T0 33
FSCALE=1.S
IPOMER=IPOMER
IF(RAMGE.LT.0) IPONER=IPOMER-2
6010 32
FSCALEFSCALE.S
60 10 32
N4 LN
$P=(X11)-ALONST)/SCALE
@ ISPOTCTILAST-IFIX(SP)
RETURN
1))
BLOCK BATR
COMMON /FINPLT/ SITCH, HIGHU(10), YLOM( 18)
BATA SHITCH/D/
DATA VLON/1080,/
DATA MIGH/100. 508, , 1000, ,5000. , 19006, 50000, 160000, 502400,
1 1800000.,5008069. /
o
'SETUP ' INITIRLIZES OVERVIEN MODULES

FUNCTION: THIS SUBROUTINE SETS UP THE NECESSARY
DICTIONARIES FOR USE BY ANY OF THE OUERVIEN
MODULES. [T CREATES DICTIOMARIES FOR
(1) FEBERAL SUPPLY GROUPS, (2) FEDERAL SUPPLY
CLASSES, (3) MISSION DESIGN (MD) NEAPON
SYSTENS, AND (4) MISSION DESIGH SERTES (MDS)
WERPON SYSTEMS. [T ALSO CREATES THE CROSS
REFERENCE TRBLES THRT RELATE FSC'S Y0 FSG'S
AND MDS'S TO MD'S. OPTIOMAL REPORT FLAGS ARE
SET. USER SELECTED FSC'S, MBS'S, AND ALC'S ARE
RERD IN AND VERIFIED.

:

FORTRAN TV

REQUIRED SUBROUTIMES: HEDDR, STORTV, [STCRE, IFETCH, PRGE

EIWICRICI I I ACANICICICIIICILIIAICIMEIMEICICICD CAED

¢ UARIABLES: ITEN TENPORARY BUFFER FOR INPUT
TITLE TEMPORARY BUFFER FOR INPUT
JITLE ANMER PRGE
IDATEL 041 ASSET CUT-OFF IATE
IDATER 0B SUBNISSION DATE
INRME ‘03 SUBNITTER
FLAG " 'RESS PRINT FLAG
MOBULE o - OVERVIEW
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2 - NISSION DECRADATION

3 - PIPELINE FILL

4 - READINESS

ICLASS ! - UNCLASSTFIED

2 - FOR OFFICIAL USE QLY

3 - CLASSIFIED(CONF IDENTIAL)
¢ - CLASSIFIED(SECRET)

C
¢
C
¢
¢
¢
¢
? C 3 - CLASSIFIEB(TOP SECRET)
¥ FLACS OPTIONAL REPORT SHITCHES
C JYERRS MMBER OF YERRS TO RUN
¢ IYERRS FISCAL YEARS (E.G. 1381, 1982)
C IPBAYS PERCE DAYS TO RUN EACH YERR
» ¢ INDAYS WAR JAYS TO RUN EACH YEAR
I ¢ INGT BUDGEY CONSTRAINTS ERCH YEAR
" J,4,8 FSG DICTIONARY TABLES
C K1,Kk2,k3 FSC DICTIOMARY TABLES
" L1,L2,L3 MD DICTIOMARY TABLES
¢ n,n2,n XS BICTIOMARY TRBLES
" JeounT FSG DICTIONARY ENTRY COUNT
I: kcauwt FSC DICTIONARY ENTRY COUNT
C LCOUNT MD BICTIONARY ENTRY COUNT
] NCOUNT H3S DICTIONARY ENTRY COUNT
C JKOUNT MABER OF FSC'S IN EACH FSG
{ LXOUNT WMBER OF MDS*S In ERCH WD
C IFYREF FSC T0 FSG CROSS REFERENCE TARE
¢ NDYREF ¥0S TO WD CROSS REFERENCE TRELE
t NUMFSC # OF FSC'S TO BE USED IN A RN
” numes § OF MBS'S TO BE USED IN A RUN
£ NUMALC § OF ALC'S 7O BE USED IN A R
C LSTFSC INDICES OF FSC'S FROM K1 T0
£ BE USED IN A RUN
C LSTHDS INVICES OF MBS’S FROM N1 TO
¢ BE USED IN A RUN
C LSTALL RLC*S TO BE USED IN A RUM
C
C LAST UPDATE:
C
F c SUBROUTINE SETUP(FLAG)
LOGICAL  FLRAGS,FLAG

INTEGER®4 [TEN(4),PSHER, TITLE(S), JTITLE(28) KVITLE(4,4)
DIMENSION IPIMY(40)

COMON  /BLOCXE/ IDATEL(4), 1DATER! 4), INAMET 6), ODALE, ICLASS
COMON  /BLOCKE/ FLAGS(?)

CORON  /BLOCKG/ DELTA(4 ), RAIN(4H), RAK(4D)

COMON  /RLOCKH JYERRS, IERRSIS), IPDF1519), INDRYS(9), IBUBGT()
CONMN  /BLOCK JLC1, S81,J2( 501,330 501, JMORES, JLENTH, JFREE

COMMON  /BLOCKX/ K1(1,200),K20288 ), X3(200), KMORDS, KLENTH, KFREE

COMMON  /BLOCKL/ L1(1, 78),L2( 701,L3( 78}, LHORES, LLENTH, LFREE

COMOR  /BLOCKV WL(4,290), 520209 ), K3(204 ), INORDS, NLENTH, WFREE

COMON  /BLOCKOV LSTFSCI200 ), LSTMBS( 206 ), LSTRLCLS), NIXREF (79, 20),
' IFXREF (54,201, JCOUNT, KCOUNT, LEOUNT, NCOUNT,

s WMMRS, IONFSC, ISLC, JXOUNTE 50), LXOUNTL 79)

MTR  IPDNY/1781,0,0, 381, 1980/
WA lUZRO /e s
WIA INNE s 4HDONE/
WA L/ AL/
MR IS 7/ dHYES /
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LM

WA KTITLE /% SHY,PORTFY,"SLL/Y YRUY
[ ’ v,!m;.l‘| MG’,.- l,
YOPD,YPELDY,CME LY,
1O RERY, INSS Y
PTA  JTITLE /7 QUE?,"RUIEY, "N M0',"3EL ',

) § ) s“),’OR:'F‘.'M/l,Vm l,
% ' OMYNEY,
1 ’ vy y e 'y '
1 1 ’ ]
] . l’l |.‘ "’ !/

5
{  RERD DATES, SUBMITTER, MODULE, AMD CLASSIFICATION. PRINT HEADER.

¢
READ (10)1BATEY
WRITE( 96,8771 ) IDATEL
88771 FORMAT(1¥, 44)
READ (45,700 1DUNMYY
READ (95,700 ) INRNE
READ (45,7081 10ATE2
READ (85, 780 )BUNY
REAB 195,781 MOMALE
READ (95,701 ICLASS
K =5
L EBEN
JTIMLE(K)KTITLE( ], MOBULE)
K Hei
I CONTINK
K =13
M2 =14
JIMEK=IIATER(])
T
2 CONTIME
=
CEREN
JTITLE(K )= INME )
K oy
3 CONTIME
IF(FLAGICALL WEDDAI96, 1,80, JTITLE)

INITIRLIZE ANB PRINT D RND WDS DICTIONARIES

Lol o ]

LHORDS= 1
LLEYTH: 79
MORDS: 4
HLENTH=204
CALL STORTUILY, L2, L3, LHORDS,  LENTH, LFREE )
CALL STORTU(NI, K2, N3, MORDS, #_EXTH, NFREE)
LCOUNT=S
WCOUNT=0
(9 READ (19)17EM
WRITE(86, 88771} 1TEN
IFCITEM1) LEQ. [DOWEICO T0 14
CALL ISTORE($S10, [TEN, N1, M2, ¥3, WGORES, MLENTH, NFREE )
NCOUNT=HCOUT + {
CALL TFETCHISLE , ITEN, N1, K2, X3, HORES, LENTH, MDSLOC )
RECODE1TEN, 712)4D
CALL IFETCH($12 ,MB ,L1,L2,L3,LHORDS, LLENTH, INBEX)
801013
12 CALL ISTORE(SS11,MD ,L1,L2,3,L0RNS, LLENTH, LFREE)
LCOUNT=LCOUNT + {
CALL IFETCH(SIO D ,L1,L2,' 3,1 YORDS, LLENTH, INDEX)
13 LXOUNT(INBEX 1=LKOUNT INDEX} * §
NBXREF ( INDEX, LKOUNT [NDEX ) )=¥Det 1
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¢

Qorn

14 IF(.NOT. FLAGICO TO 16

CALL PAGE(D6)
WITE(46,810)
20 15 [=1,LCOMT
N =LXOUNTLI)
WRITE(06,811)1, (L1 J, 1), J=1, LORDS ),
s (OM(J,NDXREF (1K1}, J=1,2), k=1, N)
15 CONTIWE

I:
C

INITIALIZE AND PRINT FSG AMB FSC BICTICMARIES

16 JMORNS: 1
LENTH S0
KHORES: 1
KLENTH=2M
CALL STORTUCJ1, J2, 43, JACRES, JLENTH, JFREE)
CRLL STORTUIX!,X2,K3, KNORES, KLENTH, KFREF)
JCOUNT=S
KCOUNT=4
20 RERD (48,704, 00=24) ITEN
JECODELITEN, 720 ICHAR
IF(ICHR EQ. 11ZER0160 TO 20
CRLL ISTORE($520, [TEN, K1,K2, K3, KHORDS, KLENTH, KFREE )
KCOUNT=XCOUNT + |
CALL IFETCHIS2) , LTEM,K1, K2, K3, KNORRS, KLENTH, [FSLOC)
BECOBECITEN, 7211 SG
CRLL IFETCH($22 , IFSE, J1, J2, 43, JNORDS, JLENTH, INDEX}
610 23
22 CALL ISTORE($521, IFSE, J1, 42, J3, JHORIS, JLENTH, JFREE)
JCOUNT=JCOGRT ¢ {
CRLL IFETCH(S® , IFSG,J1, J2, 43, JMORDS, JLENTH, INDEX)
23 XOUNT(INDEX )= KOUNT( INDEX ) + 1
IFXREF ( INDEX, JKOUNT INDEX) )=1FSLOC
g0 T0 2
24 CONTINE

CoC2¢ CLOSE(R8)

IFC,NOT. FLAGICO TO 26
CALL PACE(05)
WRITE16,828)
20 25 I=1, JOOUNT
N =JOUNTCD)
WRITE(96,821)1, 10104, 1), J=1, MORDS),
' (CK10), IFAREF ¢ 1,k 10, J=, 1), K=, M)
25 CONTIME

€I ¢

RERD AHD PRINT SEMSITIVITY AMALYSIS PPRAMETERS

26 IF(FLAGICALL PAGELNG)
keAD (45, 700 00008Y
WRITE( 05,880
0 A I=,4
READ (05,780 )TITLE, BELTACT), RNINCE), RARX(T)

IFLIPIYEI).EQ. 1)MRITE(N6, 881 )TiTLE, DELTACT ), RNINCT ), RNAX (1)

IF(RMINCL) LLT. 0.000001)RNINCI)=1.0E-20
IF(RARRCDD (LT, 0000001 )RNAX(T +=1.0E438
k) CONTINUE

READ AND PRINT USER OPTIOMAL REPCTT CTLECTION FOR THIS RUN.

N Bar B ye ]
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MRITE(06,882) ’
READ (45,700 00
W0 35 1,7
FLAGS( T )=, FALSE,
READ (45,781 )TTTLE, RNSNER
WRITE(96,883)TITLE, ANSKER B
TF(RNSKER .EQ. IYESIFLAGS(I)=, TRYE, ’
k] CONTINUE

L
C  RERD USER SCEMRRIO DECISIONS FOR THIS RUM
C

READ (05, 700 1DUMNY
JYERRS=4 »
40 RERD (05, 02)IYERR, I, J,K
IFLIVERR .EQ. IDOMEIGO TO 51
JYERRS=JVERRS + |
DECODE( IYEAR, 703).YERR
TYERRSI JYEARS )=JYERR
L’*‘ [PDRAYSLJYERRS )=1 s
THBAYS( JYERRS )=
[BUDCT I JYERRS )=k
0T04

i _ S0

READ AND PRINT USER MDS SELECTION FOP THIS RUN

L e K o |

51 IF(FLAGICALL PAGE(D6) ’
READ 145, 700) DY
NS =4
WRITE06,858)
SO READ (95,710, EXMB=60)ITEN
IFCITEM1) LEQ. IRLL GO T0 58
IFCITEN(T) JEQ. T8GNEIGO TO 60 L4
CALL IFETCHISS , 1TEM, M1, K2, X3, MIORBS, ML ENTH, [NDEX)
NUMRSHUMDS + |
WRITE(46, 351)MMDS, ITEN
LSTHESIMARDS )=INBEY
GT0S
56 CALL IFETCHISSSA, [TEM,L1,L2, L3, LN0RDS, LLENTH, INDEX) °
N =LXOUNTLINDEX)
20 57 1=t
MBS IINNDS + 1
WRITE(96,851 JNUMBHDS, (11 J, NDSREF (INBEX, 1), J=1, MIORES )
LSTNIS{MMNDS )=MBXREF { INBEX, 11
57 CONTINE °
6010 50
58 00 59 I=1,MCOWT
LSTMDS( )21
59 CONTIME
MOMNDS =HCOUNT
WRITE(96, 852 DS
60 10 50

% .
C  RERD AD PRINT USER FSC SELECTION FOR THIS RUM ]
L

60 IF(FLAGICALL PAGE(6)
READ (05,708 )00MY
MOF ST *
WRITE( 06,360

65 READ (85,710, END=20)ITEN
IFCITEML) LEQ. EALL 1GO TO 68 |
IFUITEN(1) Q. IBONEDCO T0 70 1
CALL IFETCH$66 , [TEN,K1,K2,K3,KHIR™" k' ENTH, INDEX)
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N m = - g

NONFSCHOFSC + 1
WRITEL 46,851 IMNFSC, ITEN
LSTFSCIMNFST )< INBEX
60 T0 65
66 CALL IFETCHISS60, ITEN, J1,42, J3, JNORDS, JLENTH, INREX)
N =XOMNTUINER)
3 67 I=t
MAFSCNFSE + |
WRITE(86, 851 JMIFSC, (KLLJ, IFXREF{ INDEX, 1)), J=1, KHORDS)
LSTFSCIMMFST)=IFXREF (INDEX, 1)
& oMK
60 10 69
68 0 69 I=1,KCOMNT
LSTFSCUI )<
69 CONTIME
MM SC=XCOUNT
WRITE(06, 852 110N SC
&0 10 65

¢
¢ READ AMD PRINT USER ALC SELECTION FOR THIS RUM

¢

7 mnLC
READ (05, 700 )Y

71 READ (45,710, EX0=90 ) IALC
IFCIALC JEQ. IRLL 0G0 T0 71
IFUIALC LEQ. TBOMEICD TO 9%
WAMALC-MMALC +
IF(MOWLE LCT. 1060 T 72
IF(FLAGICALL PRGE(NE)
WRITE(S6,870)

72 IRITEL46, 851 INRLE, IALC
LSTALC(MMALC)=IALC
Q@

% RETRN

¢
C  ERROR CONDITIONS

3

510 WRITE(96,910)ITEN
6010 18

S11 IRITE(46,911)1TEN
8070 18

520 WRITE(06, 9201 1TEN
0ma

521 WRITE(06,%21)ITEN
0

S50 WRITE(06, 950 )ITEN
60 T0 50

S60 WRITE(06, %4 )ITEN
§0 10 65

¢
{  INPUT FORMATS
C

700 FORMTLIR, 684)
4 FORMATLIY, 19}
792 FORMAT(18,M,2(14,3%), 17)
743 FORMT(I4)
704 FORMATI3M, B3)
710 FORMATC1X,3M,R3)
712 FORMTIZN, M)
720 FORMATIY, RR)
721 FORMATIRR)
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780 FORMAT(IX, 584, 1%,9.2,2(1%,F5.1))
781 FORMAT(1X, 5, 7%,R3)

QUTPUT FORMATS

e B2 B r 3

810 FORMATC’ONBS TO WD CROSS REFERENCT TARLE:',s/)

311 FORMRTULA, 1R, M, 1SC1%, M, 23),/, 3%, 15L1X, M, 33))

820 FORMAT('€FSC 10 FSE CROSS REFERENCE TABLE:',s/)

821 FORMAT(I4,1X,04,20010,R4))

850 FORMAT!'OTHESE MDS WILL BE USED 1M THIS RUN OF THE MODEL:’,//)

§51 FORMAT(I4, 1%, 364, A3)

332 FORMAT('OALL *,13," WILL DE USED.*!

869 FORMAT('OTHESE FSC WILL BE USED [M THIS RUN OF THE MODEL:',//)

879 FORMAT("ATHESE ALC WILL BE USER IN THIS RUN OF THE MODEL:',//)

889 FORMAT(’ODATR CONTROL SECTION:',/,
1 ' ! I'l,
B 7 ITORLEVEL PARANETER | FACTOR MIN MR/,
] ' —- 1)

381 FORMATLIX,SAM, 1X,F9.2,201%,F3.1))

882 FORMAT(*00PTIONAL REPORTS REQUESTED:',/,
3 y ' l

883 FORMAT(1Y, SA4, 7%, 83)

C
{  ERROR FORMAIS

8

910 FORMAT(® CAMMOT STORE *,3fd4,A3," IN MBS DICTIONARY')

11 FORMAT( CAMMOT STORE ',3R4,63," [N ND DICTIONARY')

920 FORMAT(* CAMNOT STORE ’,3A4,R3,” IN FSC DICTIONARY’)

921 FORMAT(® CAMNOT STORE ',384,R3," IN FSG DICTIONARY’)

950 FORMAT(® CRMNOT FIND °,384,R3," INMD OR MBS DICTIONARY')

%60 FORMAT(® CAMMOT FIND ’,3R4,A3," IN FSC OR FSC BICTIONRRY®)
1))
VINPUT * READS OUERVIEN DATA BASE

FUNCTION: THIS SUBROUTIAE READS THE QUERVIEW PATA
BASED AND SELECTS RECORBS BASE OM USER

SELECTION CRITERIA FOR OUTPUT TO A TEMPORARY

REQUIRED SUBROUTINES: RAMGE, OURERD, IFETCH, REPTIS
LAST UPDATE:

C
"
¢
¢
C
C
€ HORKING FILE,
[}
)
L
¢
"

SUBROUTINE INPUTIN)
¢

LOGICRL  FLAGHE, FLAGI2, FLAGI3, FLAG14, FLAGIS, FLAGI6, FLAGI7

LOGICAL  REJECT,FLAG, 1OFLAG, FLACH

INTEGERS4 LIST(232), ARRAY( 14), [TENP(200)

INTEGER®4 MRATCHEA)

COMON  /BLOCKC/ MSYU4), COST, 1AL, IPLT, 10ST, IP, BP, BCP, DCP, ONBCP,
3 ONBCP, FR,URCGST, 11RT, IR, 11L, 1LS, TLU, T1L0,

' NESRR( 10), 10PR(200)

COMMON  /BLOCKF/ FLAGIY,FLAGIZ, FLAGL3, FLAGL4, FLAGIS, FLAG16, FLAGL7

COMMON  /BLOCKG/ DELTA(40),RNIN(40), RAAK(4D)

COMON  /BLOCKK, K1(1,2001,K2(208 1, K3(204 ), KNORDS, KLENTH, KFREE
COMMN  /BLOCKN N1(4,208), 21209 ), 3280 ), MRORDS, NLENTH, NFREE
COMON  /BLOCKIV LSTFSCE208), LSTHRS(208), LSTALCIS), NDXREF (78, 20),

1 IFXREF(50,20, JUUNT, KCOUNT, LCOUNT, NCOUNT,
' MIDS  IWOWF5C LC, JKOUNT 50), LKOUNTL 70)
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ComON  /BLOCKN/ FILL1(63), SRUPLE, SRUMRE, INSPLE, URGRAR, 1DYS, JIYS
COMON  /ROCKZ/ TORDER(17), WOFIR(4, 17), IRSSET(15), RSSETS(4,15)

EQUIVALENCE (LIST(1),M5M)

AR IBLANK
MTR IRL
DATA FLAGI
DRTR 10FLAG
DATA 10%E

w o
4HALL /
JFALSE./
JFALSE./
4HDONE/

NN NN

WRITE(06,880)

SET COUMTERS

I D

FEFGERE e
4848 L8EL8

NRORIS-NMIS + 32
SRUPLEA.

SRUMAR=A..§

INSPCE=A. )

UNSHR=0. 0

SPLTP <BELTALI2)

SPCTH =DELTA(13)

(PLIP =MELTR(14)

UPCTH =BELTA(LS)
ORIPCT=BELTA(16)

LEVEL =INTCBELTAC17))
MTHIP=INT(DELTA(1S))

WX =INTCELTAC19))
AYPCT =DELTAI28)

BYPCT =DELTA(9)

EYPCT <BELTACH)

READ (45, 701 )DUNY

READ (95,701 JIFILE
IF(IFILE .EQ. IALL)IOFLAG=, TRIX.
IFCIFILE .EQ. IALLIREAD (85, 701)P0MNY
IFORK LEQ. 0K =100080

10 CALL OVREAD(IRLC, MSM, ICOST, IALT, IFLT, 10ST, IDEMD,

2 19, 1381, 1BRT, 18CP, 10CF, 1ECODE, 1URC, [ORBER,
" ASSET, NSAAR, I TENP, FLEG)

IFIFLAGIEO T0 9

IF(N .EQ. MRXCO 10 9%

(TS

REJECT=.FALSE.

e X o W o

CHECX DENAMD RATE FOR MISSING CCDE(99999)

IFUINEND .EQ. 99999160 TO 505

I

CHECK DEMAND RATE FOR ZERO.

11 IFCINEmD (EQ. 00D TO 506

D

CHECK ESSENTIALITY LEVEL
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12 IF(TECONE .GT. LEVEL)GO T0 510

CHECK APPLICABILITY TO USER SELECTEL "5 LIST

15 IF(NMA¥SC .EQ. KCOUNTIGO TO 29
DECOBECNSA( 1), 710 IFSC
CALL IFETCHCSSLS, IFSC,K1, K2, K3, KHORD, KLETH, INEX)
D0 16 I=1,MUMFSC
IF(INDEX Q. LSTFSCLI)IGE T0 7

16

CONTINE

60 T0 515

CHECK APPLICABILITY TO USER SELECTED MDS LIST

28 ISUM

:’;a

B0 24 [=1,NM1ES

24

10PRLT)=ITENPILSTNDS(I})
13 =[5UM + I0PACT)
CONTIMUE

IFEISUN LEQ. 9GO TO 529
29 IF(NUMALC LEQ. DGO TO 27
00 26 =1, MLl
IFCIALC LEQ. LSTALCIINIGD T0 70

6

CoNTINUE

60 TG 525

CHECK RGAINST MSM INPUT LIST,

Lo B o B e

27 IFLIOFLAGICO T0 30
IF(FLAG1 160 TO 29
28 READ (05,701 IMATCH
IFIMATCHLL) .EQ. TDONEIGO TO 99
29 10 3t I=1,4
IFCMNCE) LT, MATCHLIDIGD 10 32
TFINSHCI) LT, WATCHCIIIGO 10 33

COST & URCOST FRCTORS NERE CHONGTD FROM 0.91 TO 1.00

FROM ¢.01 TO 6.0001.
NODEL.

I el

CICICAICTIII I

A CONTINK
FLAG] =.FALSE.
GO0 XN
32 FLAGY =, TRUE.
REJECT=, TRX.
L R
0700
M =M
<R 1R
3 [FIREJECTIGO T0 10
| Nt
CONVERT DATA ELEMENTS.
DCP FRCTOR NAS CHANGED
FOR AUV
COST =RANGE((1COST = 1,08
IRLT RAMGECLIRLT = 1.08
IPLT =RAMGE((IPLT =2 1.00
10ST =RANGECCIOST = 1,00
FR =RANGE((IDEMD ¥ 1.E-86
P RAMGEC(IDP 0,01
IBRT =RAMGE((INRT 2 1.00

£ DELTAC 1)1,RMINC 1), REKE 1)
¥ DELTAC 2)),RMINC 2),RMBK( 2))
% BELTAC 2)),RNINC 3),RAAKC 3)
£ DELTA( 4)),RNING 43,RMK0 4))
5 JELIA( 5)),RNINE 5),RMAXI 5))
BOELCAC 1), RNING 6),RMAKC 6))
¥ DEL'QY TU),RAING 7),RNAK( 7))
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1
1

. IRT RAE(UIDRT = 1.00 & BELTAC §)),RNINC 8),RMAI 8)) °
BP RAMGE((IBCP %081 3 DELTAC 9)),RMING 9),RMAX( 9))
MP RAGEC(IDCP % 0.1 % DELTAC1ON),RAINCIN), RARK(19))
XP  =KPx 4.0
URCOST=RAMGEC(IURC  ® 1.00 % BELTA(11)),RNIN(11), RMARI11))
' | EE NS ]
p ONBCP =18 - BCP °
ONMCP =10 - KCP

INITIRLIZE SERVICERDLE AMD UMSERVICERELE ASSETS

L e I I

: $  =IRSSET(1) + IASSETER) + IASSET(3)
W =IRSSET(4) + IRSSETIS) + IRSSET(6) + IRSSET(7) + IRSSET(8) -
r S =IRSSET(14) + TRSSETEIS)
| W =IRSSET(1N)
1ILSP =INTISP 5 SPCTP + .5)
TILSH =INT(SH & SPCTH + .5)
LILUP =INTIUP & UPCIP + .5)
TILM =INTIUN & UPCTH + .5)
1L =HILSP + [ILSH *
1LY =[ILUP + [ILM
L =IILS + [IW
SRUPCE=SRUPCE + [[LSP & COST
SRUNAR=SRUMAR + TILSH & COST
(MSPCEUMSPLE + TILUP ® COST
URSHAR=UNSHAR + TILIM & COST ®
0 35 11,15
MUMBER=IASSET( 1)
IFINMMER .M. 0JASSETS(L, [)=ASSETS(L,T) + 1
RSSETS(2, 1)=ASSETS(2,1) + MANBER
ASSETS(3, 1)=ASSETS(3, 1) + MOMBER % COST B
ASSETS(4, 1)=RSSETS(4, 1) + WANBER ¥ IRCOST °
B CONTINE

L
C  INITIALIZE ON ORBER RSSETS
C

M =0
0 @ 11,17 °
MMBER=19RIERI 1) S
IF(MMEER .NE. OIONORIR(L, L)=ONRIR(1. D) + 1
OORIR(2, 1)=ONORIR(2, 1) + MUMBER
CNORDR(3, 1)=ONORDR(3, 1) + MMBER & C0ST
ONORDR(4, 11=OMRDR4, 1) + WIBER ¥ (RCOST ]
SN <SIN + MNDER o 1‘
a NN |
1L =INTISUM § ORIPCT + .5)
UL =l + [0

AYD [N APPROPRIATION YEAR, BUDGET YEAR, EXTENDED YEAR BUYS

€I

HL  =IIL + INTINGARI1) ¥ AYPCT + .5) *
1L =1L + INTONSRI2) 3 BYPLT + .5) !
IL =HL + INTNBNARE3) 3 EYPCT +.5) J
WRITECRLISTC L), I=1, I4ORDS)
IF (FLAGISICALL REPTISI IECODE)
60 10 10
e 9% WRITELO6, 599 )W, LEVEL, J,KK, K, L, LL, 90,10, [ I
RETURN w

¢
C  EPROR CONBITIONS
C

W35 REJECT=, TRUE,
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WRITE(96, H1)NSN, LDEMED

G0 10 i!
WK XK+
REJECT=, TRUE.
G070 12
5104 RS
REJECT=, TRUE.
GO T0 13
515K £ +1
REJECT=.TRUE.
G010
S L 4+
REXCT=, TRUE.
B0 10 25
S5 AL+t
REJECT=. TRUE,
6o T0 27

"
5

INPUT FORNATS

C

701 FORMATY 1X, 384,83)

710 FORMATIR4)

A
"

QUTPUT FORMATS

B0 FORMAT(*0BATA BASE PROCESSING SECTION:',/,
'

89% FORMATI’USUMMARY OF MASTER STOCK NUMBER SELECTION:®,/,
H

)

,!I,l

* TOTAL MSN'S PROCESSED IN BATA BASE =, 16,7,
* NSN'S WITH ESSENTIALLTY LEVEL ) THAN °,1¢,3%,"=*,16,/,
* NSNS NITH BEMAND RATE OF ZERO =2, 16,7,
* NS'S WOT APPLICABLE T0 FSC USER IN THIS kM =*,16,/,
* NSN'S MOT APPLICABLE T0 NS USED IN THIS RN =*,I6,/,
* 'S NOT APPLICABLE T0 AL USED IN THIS RN =",16,/,
* NSW'S MOT APPLICABLE TO NS LIST IN TMIS RN =*,16,/,
* NSW'S [N NS LIST BUT MOT IN OVERVIEW DATRBASE=",I6,’,
* TOTAL NSAS SELECTED FOR THIS RN =*,15)

ERROR FORMATS

Larc 3K 3w S o 1

991 FORMATI 1X, 3M, A3, REJECTED, DEMAND RATE=",I5)

£

'OUREAD' READS OVERVIEN DATR BASE

AN ICICAIMIIICAICICIOICHICRICI CALCYO

2
5

REQUIRED FIMCTIONS:

%
5

LAST UPBATE:

THIS SUBROUTINE REABS THE OUERVIEW BATA BASE;
IT CAN BE USED IV MY FORTRAN PPOGRAM FOR THIS
PURPOSE.

BECAUSE OF SYSTEN LINITATIONS, THE OVERVIEM DRTR
BASE EXISTS AS & PACKED/CONDENSER BINARY FILE.
QUREAD®S PRINARY FUNCTION IS TD UMPACK [T FOR
PROCESSING.

IPOINT

o
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C

SURROUTING OWRERDCIALC, SN, ICOST, IRL?  IPLT, 10ST, IBEMND, 10e,
RIBRT, [DRT, IBCP, IDCP, [ECORE, IURC, TORDER, IASSET, NEWOUT, 10PA, FLAC

LOGICAL  FLAG
INTEGER=4 MSM(4), IORDER(17), IRSSET(15), IOPR(200 ) NENOUT(10)

DATR 113} VAN

 ERORY
10RBER( 114
L CONTIME
W 2 1=1,15
IRSSET(1)=0
2 CoNTIMKE
05 I,
1P D)4
5 CONTIMK
6 I=1,18
NEROUT( )4
6 CONTIME
I0C =IPOINTINEXT)
IFCIALC .EQ, IEND) G0 T0 45
0 10 =14
WSN(J)=IPOINTNEXT)
W CONTIME
ICOST =IPOINTINEXT)
IALT =IPOINT(NEXT)
IPLT =IPOINTINEXT)
15T =IPOINTMEXT}
TEEMD-=IPOINT(MEXT)
1P =IPOINTONEXT)
IRRT =IPOINTINEXT)
TRT =IPOINT(NEXT)
1P =IPOINTINEXT)
1P =IPOINT(NEXT)
1ECONE=IPOINTINEXT)
IRC =IPOINTONEXT)
WPRIRS=IPOINTINEXT)
IFINPAIRS .EQ. 9160 T0 25
20 20 J=1,1PRIRS
INDEX <IPOINT(NEXT)
T0RDER INDEX )= IPOINTENEXT)
A oM
25 WPAIRS=IPOINT(NEXT)
IF(NPRIRS .EQ. 8160 T0 35
B3 1, WAIRS
INDEX =IPOINT(NEXT)
TRSSET(INBEX )= IPOINTINEXT)
W NN
35 0 3% I=1,10
NEMOUT( 1 =1POINT(NEXT)
% CONTIE
NPATRS=[POINT(NEXT)
IF(NPAIRS.EQ.0) §0 T0 50
0 M [:=1,\PAIRS
THIEX=IPOINTLNEXT)
TQPALINDEX )=IPOTNT(NEXT)
“ CONTIIE
RETLRN
45 FLAG =.TREE.
59 RETURN
o
145

PSS ¥




" M

- rwﬁv‘fw

PGTORT® GENERALIZED STORAGE AND RETRIEVAL ROUTINES

FUNCTION: THE SUBROUTINE 'STORTU* INITIRLIZES STORAGE

FOR MBS BICTIONARY.

STPTUS: SUBROUTINE

C LANGUAGE: FORTRAN IV

C LAST UPDATE:

C
C

SUBROUTINE HEABER(INPUT,OUTPUT,NTINES)

REALES  IMAGE(7,63)
INTECER®4 QUTPUT, ICHARS(63), ICARD(SY), ITENP(S0), IPOINT(1)

WA ICHARS /1N, 1M, DH1, K2, 163, LWd, LHS, .6, LKT, 1HB, 1HO,
: 1K, 1HB, 1HC, IHD, 1HE, 1HF , G, 1K, IHI, 1HJ, 11K,
' 4L, LHM, 1KY, 14O, 149, 1HQ, LR, LHS, LHT, LW, LWV,
X 188, LHK, 1HY, THZ, THC, OHD, TH, 1HS, THe, LH-, (R,
' L=, 1H, , 14, %, LK, LH , LH, 1H; , LH , W2, LK,
' 1R, 1N, SHE LN IHE, 1K 1K 1R 7

WA IME

P,

¥ 7H 0000 58 8, 7H 80000,

LaH L0 MM LSH 10,

2eH R, TR A, 2,6H 2222,2H 2,1N2, Mi2eeze,
J6HIBIAB 6 3,6H B 3,7HB  3,6H 333,
CSHOAT W 4 4THA TS 4,

5 7HGSSI535, 28NS, 6HOSSS5, T S,7HS  5,6H 59555,

6 G 66666, TH6 6, 116, GH666666,287H6 6, 6H 66666,
T LS L 13 7,2 70,

B 6H 88808, 207H8  B,GH 89883,287M8  9,GH 88888,
9 6H 999927 O,TH 999N, TH  O,TH 9,64 999%,
AZH A M AR MR A ,7HASPA. DT A
§ GHEBBINS, 28 B,GHEIDIND,ZATD B, GHBNRRS,
C 6H COOCC,TC  C,3IMC,THC  C,6H CCCCE,

D GHODDDDD,S3THD B, HRDDIR,

£ THEEEEEEE, 2%1HE, SHEEEEE,, 2R 1HE , TWEEEEEEE,

F THFFFFFFF , 201HF, SHFFFFF, 3814,

G H GLOGC, 76 G, 1HG, MG GGEC,257MC  G,6H GGG,
NI N TN, ST W,

L6 ILILS880 1,64 TI111,

JOW LA J6H J,

KT KSR KK K HKKXSX K6 KKK
L 6HHL, ZRLLLLLLL,

N NN N THEN NN, MM,

" ATHE NTHNN MTHY A NTHE NATH M,
0
0

)
7HO000000,547H0 0, 710000000,
P GHPPPPPP,ZITHP P, GHPPPPPP, RIHP,
0 64 00000, 370 Q,7MQ QG O,7hQ  Q0G,7W 0QOCN,
R GHRRRRER,ZITIR R GHRRRRRR,SHR R,GR  R,7R R,
§ GH SOSSS,THS S, 1HS,6H SSSSS,7H  S,THS  §,6H 5SSSS,
T FHITTITOT 6a4h T,
U6ATHY  U,6H UOUN,
VaTw  UGHY LS VU Y,

WO W N TR TR
K70 NGHE N KK H XM A REHR KT X,
YA YEHY Y,5H VY Y
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i

T e ey

v
()

tuEa. LW L LM LA M,
{9 (6 LM (M (H

PHOLM )uSH ) )3 ),

EH M st s S o SH saghE BN,

$ 4N 8,0H SSS55.4HS  §.CH SSSSS,TH S S.0H SESSE.4H 8,
I 4 4 THeeeee 20E 4 L

- K 60 ——, 3k,

™ A IS N A RN A LS

l“m 14“ n)‘“ 193" 1"

.l o .,

I Lo, LM LeR X L,THY YReHL Y,
A LT L2MH R,THE LLEH  LTHUE L
TEH " "|6“ . I'SHI -,“m'

EH LA LM S O )M ),

EIN oMK .. 00 2, 30,

LRI L IR . L NS | I

B MO Y,

BeH (R GH G G (G (B
ECEH,M_____,

BAMH VN L

EAH S € 4,6H CHRE0,5H ¢ §6H SO, C 4,0,
BN o Al

1 M LM 2ME LM,
L3e L I

EH M4 OH O Y 4E,

260" H’SH! v,w 1 1’“w /

RERD (INPUT,701)ICARD

SN LN
00 18 K=1,63
IFCICARDLJ) .EQ. ICHARSIX)IGO TO 15
1" CONTINUE
[ S|
13 ITENP(J)=X
(4] CONTINE
ENTRY ACAINCOUTPUT,NTINES)
WRITE(QUTPUT, 889)
3 38 J=1,NTINES
)0 25 Kk={,8,16
L K+
WRITECQUTPUT, 881)( CIMAGEC T, ITEMP(N) ), B=K, L), 121,70
L] CONTINUE
k' ] (ONTINE
RETURN
ENTRY HEDDA(DUTPUT, NTIMES, IR, IPOINT)
N o=(MR-1)74¢]
K =
0 R I=LN
0031 =4
4 £+
[TEMP(K)=ICHARS( )
3=
(AL COMCATCITERR(K), §, IPOINTLY), 4,10
k) CONTINUE
k] CoNTINE
1 4
IFMR AT INT =4 -¥R/2
0 Q=0
IFtJ AE. T .OR. J .GT. MBR + 1)G0 70 35
ICRRIL)=1TERR(J)
- RUK]
k] ICARB(J)=ICHARS(1)
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4 CONTINE
6e10S
701 FORMAT(S9R1)
880 FORMAT(LHI)
801 FORMAT(//777,7(3%,16R8,/))

END
SUBROUTINE CONCATI IA,L, I3, J,X)
DIMENSION 18(L),IB(J3, IC(4)
2
DECODEC 1D, 801)1C
801 FORMAT(4AL)
c
IRILI=ICL)
C
RETURN
m
¢ TPRGE ' PRINTS NEM HERDER ON ANY OUERVIEW WOBEL REPORT
L
8
C FUNCTION: PRINTS A NEM HERBER PAGE FOR ANY OF THE QUERVIEN
c MODEL REPORTS.
{
{ sTATuS: SUBRDUTINE
{
C LRNGURGE: FORTRAN 1V
"
C LAST UPDATE:
C
SURROUTINE PRGE!IIT)
c
INTEGER®4 IPAGE(20), TITLE(?,4),(LRSS(6,5)
¢
OMMON  /BLOCKE/ IDATE1(4), IDATE2(4), INGME(S), MORAE, ICLASS
C
DATR IPRGE 7/ s/
BATA TITLE  /'SHOR®,*TFALY *L/B0°, 'Y MOP'DULEY, ') Y,
] YHISS?, "IN *,DECR’,"ADAT’, " ION *,*HODY',°LE °*,
Y PIPELINE’,' FIU',L W','8EY, 0 Y,
1 READ, ' INES?,'S MO'PBRET,! 0 Y M
IRTA CLASS  ~UMCL','ASSD','FIE', ') 'y Y,
Y 'FOR ',*OFFI’,'CIAL’," USE’,’ ONU’,"Y ',
' 'CLAS?,'SIFTY,'ED (*,'COMF,0) 00 Y,
B CLAS!, *SIFT*,YED (°,"SECR?,PEY) " o,
L] '(LAS?, ’SIFI’ ED (*,'T0P ’S[CR’ e Y
C

IPRGECTUNIT)=IPAGECIIMIT) + 1

WRITECIUNIT, 801D TITLEC T, MOBLE}, 1=1,7), IUNLT, IPAGEC IUMIT),
1 TMTEL, (INRECT), 121, 6), 1082,

' (CLASSE 1, ICLASS), I=1,6)

RETURN

891 FORMATI ISYNERGY, INC. OVERVIEM MODEL *,7M,’ REPORT',I3,’ PRCE',
BI5,/, 16, 200)
o0

¢ 'RANGE ' FINDS X SUCH THAT RMIN (= X (= RMAX

E

C FUNCTION: FINBS X SUCH THAT RMIM (= X (= RMAK
g STRTUS: FRCTION

(E LANGUAGE: FORTRAM TV
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C LAST UPDATE: 28 OCTORER 1981

C
FURCTION RANGE(X,RNIN,RHAX)
C
RANGE =X
IFUX (LT, RMINIRAMGE =RMIN
IF(X .GT. RMAXIRANGE -RMAX
IF(RAMGE .LT. 0.000001IRAHGE =0.0
RETURN
D
FUNCTION IPOINT(IDUMNY)
[
DIMENSION IDATR(317)
c
DATA ] / A
C

NN
IFIN .61, 317)60 TO 28
18 IPOINT=IDATA(N)
RETURN
28 READ(I10)IDATR
LI
GOTO 8
m
C 'REPTLS ’ OPTIONAL REPORT 15
"
¢

C FURCTION: THIS SUBROUTINE ECHOS INPUT DRTA
g STATUS: SUBROUTINE

g LANGUAGE: FORTRAN [V

g REQUIRED SUBROUTINES: PRGE

g LAST UPDATE:

¢
SUBROUTINE REPTIS(IECODE)

COMON  /BLOCKC/ NSH(4),COST, IALT, IPLT, 10ST, B9, P, BCP, BCP, OMBCP,
5 ONDCP, R, URCOST, IBRT, 1ORT, 11L, IILS, 11LU, 1110,
' NEURR(16), 1QPR{200)

COMON  /BLOCKV NL(4, 2000, K2(200), 131208 ), IMGRES, LENTH, WFREE
COMMON  /BLOCKN LSTFSC(200), LSTANS(200 ), LSTALCLS), NOREF (70,20},
' TFYREF (50,28, JCOUNT, KCOUAT, LEOUNT, MCOUT,

1 WIRLDS, IUNFSC, MMSLC, JXOUNT(S) ), LKOUNT (70 )

)

TR LIS 7 1Y

IFINGDILINES,S9) .XE. 010 TO 19
CALL PACE(15)
WRITE(15,814)
10 90 20 J=1, MRS
IFUIGPAL) .XE. 0160 TO 20
) CONT IWUE
3 WRITE(15,320 1NN, COST, URCOST, IALT, IPLT, 1IRT, IIRT, 10ST, R,
1 ¥, 80P, DCP, IECODE, 1L, (M1(1,LSTHOSLI)}, I=1,2),
' 10PA(J}
LINES <LINES + 1
IF(J .EQ, NMNDSIRETUR
INDEX =) + 1
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20 50 J1NOEX, S
IFUIQPRLY) LEQ. 8360 TO 56
IFCMOBCLINES,58) .M. )60 TO 4
CALL PRGE(1S)
WRITELLS,310)
W0 RITECLS,S30)(NUL,LSTHBS(I)), I=1,2), 1QPALJ)
LINES =LINES + 1
S0 CONTIME
RETURN
819 FORMAT(’D?, 9%, "MASTER? , 18X, 'UNIT ADWIN FROD  BRSE BEPOT',
10 ORMER',9,’ SE DBASE BEPOT ITEW,TX,
B! APPLICATIONS?,/,
B 1%,ST000,7%,"UNIT  REPAIR  LEAD LEAD REPAIR REPAIR!,
B0+ SHIP  DENRMD MRTS COND. COND. ESSEN. STOCK',IS('-'),/,
5 108, "MPBER", 2(7, "COST ), 5(38, "TINE' ), 5%, "RATE  RATE?,
B 203K, 'PONT*), 3%, "COBE?,*  LEVELY,’  SYSTEM ANOUNT? ,/,
1 1¥,150-1),20 1,500 ", '

839 FORMAT(118%,R4,R3,17)

] s(! H ' L} 1 ]
# 20 FORMATLR, 304, 3, 2F11.2,517,F9.6,367.2,217, 14, M, 13, 17)
1)

'REPTI7 ' OPTIONAL REPORT 17

AND THE ON-HAND ASSETS REPORT.

¢
3
¢
¢
¢ FUMCTION: THIS SUBROUTINE PRINTS THE ON-ORDER REPORT
¢
¢
£ STATUS: SUBROUTINE

¢

¢ LANGUAGE: FORTRAN 1V

¢

¢ REQUIRED SUBROUTINES: PAGE, WRTROM,UNDER, YA, SZERO, TZERD, SUBITL, TOTAL

X

C LAST UPDATE:
C
X

SUBROUTINE REPTI7
X
REALS4  X(4,17),¥(4,15)

COMMON  /BLOCKZ/ LORDER( 17), ONORBR(4, 17), IRSSET(15), RSSETS4,15)
EQUIVALENCE (ONORDR, X}, (RSSETS, 1)

CALL PAGE(17)

WRITE(17,800)

WRITE(17,801)

CALL SZERO

CALL TZERO

CALL WRTRON(17, ON ORDER PR REPORTED  *,27,X(1, 1},4,15,0,28
CALL WRTRON(17,” ON ORDER PR FUNDED 127,81, 21,4,15,8,28)
CALL WRTRON(17," ON ORDER CONTRACTOR  *,27,X(1, 31,4,15,0,28)
CALL WRTRON(17," O GRDER PR FUNDED - KRN *,27,X(1, 4),4,15,0,28)
CALL WRTROM(17,” ON ORDER CONTRACTOR - WRN *,27,K(1, 5),4,15,0,28)

CRLL UNIER (-1}

CALL SUBTTLIL7,” TOTAL ON ORBER ASSETS  °,27)

CALL LA (1)

CALL SZER0

CALL SRTRONI17," [SSP SERVICERRLE ' 27,401, 6),4,15,8,28)
CALL MRIRON(17," ISSP UNSERVICEABLE 120,80, 7),4,15,0,28)
CALL WRTRON(17,” ISSP TOC 120801, 8),4,15,8,28)
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CRLL UORR (*-)

CALL SUBTTL(IZ," TOTAL DUE-IN RSSETS  *,27)

CALL BLARX (1)

CALL (NDER (*=")

CRLL TOTAL (17, TOTAL ON ORDER + NE-IN *,27)

CALL DNDER (*=")

CALL PRGE(L7)

WRITE(17,802)

WRITE(17,891)

CALL TZER0

CALL SZER0

CRLL SRIRON(17, SERVICERBLE BASE AND BEPOT?,27,¥(1, 1),4,15,0,28)
CALL MRTROW(17,’ SERVICERBLE CONTRACTOR  *,27,Y(1, 2),4,15,0,28)
CRLL VRTROW(17," SERUICERBLE INTRAMSIT  *,27,Y(1, 3),4,15,0,28)
CALL UNBER (*-')

CALL SUBTTL(17, TOTAL SERVICERBLE PERCE *,27)

CALL BLAYK (1)

CALL STERO

CRLL MRTRON(17,” WRM BASE SERVICEARE  *,27,Y11,141,4,15,0,28)
CRLL WRTRON(17," WM BEPOT SERVICERBLE  °,27,Y11,15),4,15,0,28)
CALL WNIER (')

CALL SUBTTL(17, TOTAL SERVICEARLE MR  *,27)

CALL BLANK (1)

CALL UMMR (=)

CALL TOTAL (17, TOTAL SERVICERBLE RSSETS *,27)

CALL UNDER (*=")

CALL DA (1)

CALL SZER0

CALL WRTROGH 17, IMSERVICERRLE BASE 12,801, 4),4,15,8,28)
CRLL WRTRON(17," UNSERVICERRLE BEPOT  *,27,Y(1, 8),4,15,0,28)
CALL MRTRON(17, UNSERVICEAMLE CNTRCTR SCHD,27,Y(1, 5),4,15,0,28)
CALL WRTRON(17, UNSERVICEADLE CNTRCTR UNSC?,27,11, 6),4,15,0,28)
CALL WRTRON(17,” UNSERVICERBLE TNTRAMSIT *,27,Y(1, 7),4,15,0,28)
CALL UNBER (*-')

CALL SUBTTL(17," TOTAL UNSERVICERRE PEACE *,27)

CALL BLAK (1)

CALL SZERO

CRLL WRTRON(17, MR DEPOT UNSERVICEARLE  *,27,Y(1,11),4,15,0,28)
CALL NMER (*-)

CALL SUBTTL(7," TOTAL UNSERVICERRE WR °,27)

CRLL BLANK (1)

CALL UMBER (=)

CALL TETAL {17," SERVICERBLE+UNSERVICERBLE *,27)

CALL UNDER (*=")

CALL BLA (1)

CALL SZERD

CALL MRTREN(17,” TECHWICAL GREER CONPLITNCE?,27,Y(1, 9),4,15,0,28)
CALL WRTRON(17, UNSERVICERBLE BAILMENT  *,27,Y(1,10),4,15,0,28)
CALL MRTRON(17," UNSRU DUE TN FRON OVERWAOL 27, ¥(1, 12), 4, 15,8, 28)
CALL HRTRON(17,’ UMSERVICEABLE DOT 1,27,%11,13),4,15,8,28)
CALL UNIER (-}

CALL SUBTTLCL7,” TOTAL OTHER )

CALL LA (1)

CALL (NDER(?=')

CALL TOTRL (17, TOTAL RSSETS "2

CRLL UNIER (=")

RETURY

0 FORMTON, /77777, 1%, O-ORDER REPORT® ///)
01  FORKAT(27X,’ MASTER ITENS MUMBER ITENS COST 10 REPLACE’,

1  COST 10 REPAIR,/,

| en,l L]
1 R 74 ’
02 FORMTI'®,/7/707,1X," RSSET REPORT®,/7¢)
o
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C  REPTI7 ' (OPTIONAL REPORT 17

¢

: >

C FUNCTION: THIS SUBROUTINE PRINTS THC ON-ORDER REPORT

¢ AMD THE ON-HAND RASSETS REFORT.

¢

C STATUS: SUBROUTINE

c

C LANGUAGE: FORTRAN 1V ?

| "
! C REQUIRED SUBROUTINES: PAGE, WRTRON, UMDER, BLAX, SZERD, TZERO, SUBTTL, TOTAL

¢

C LAST UPDATE:

¢

c v
SUBRUTINE REPTI7

¢
REALM  X(4,17),Y(4,15)

¢
CoMMCN  /BLOCKZ/ IGRDER(17),0MORDR(4, 17), IASSET(15), ASSETS(4,15) ,

» ’
EQUIVALENCE (OMORDR, X), (RSSETS, ¥)

¢
CALL PRCE(L7)
WRITE(17,800)
WRITE(17,000)
CALL SZERO » |
CALL TZERO0 1
CALL NRTROM(17,’ ON ORDER PR REPORTED  ',27,Xl1, 1),4,15,0,28) 4
CALL WRTRON(17,” ON ORDER PR FUNDED 120,411, 21,4,15,0,28) ,
CALL WRTROM(17,’ ON ORDER CONTRACTOR 127,401, 31,4,15,0,28)
CALL MRTRON(17,’ ON ORBER PR FUMDED - WRM °*,27,X(1, 4),4,15,0,28) ;
CALL WRTRONC17, ON ORDER CONTRACTOR - WRM °,27,X(1, 5),4,15,0,28) v
CALL UNBER (*-*) 1
CRLL SUBTTL(17,’ TOTAL OW ORDER ASSETS  ',27)
CALL BLAMK (1)
CALL SZERO
CALL MRTROM(17,” 1SSP SERVICEARLE 2,81 61,4, 15,8,
CALL WRTROK(17,’ ISSP UNSERVICEABLE 27,401, 71,4,15,8,28)
CALL MRTROM(17," ISSP TOC na, xn, a1,4,1s,e 28) LA
CALL WRTRON((7,’ RECLANATION SERVICEABLE ',27,X(1, 91,4,15,0,28)
CALL IRTRONC17, 's RECLAATION UNSERVICEADLE * ,27,811,10),4,15,3,28)
rALL umum,' RECLANATION T0C . ar,xu 11),4,15,0,28)
CALL WRTRON(L?,’ TERNIMATION SERVICEABLE °,27,X(1 12),4, 5,9, 28)
. 11 mmm,' TERNIMATION UMSERVICERBLE *,27,X(1,13),4,15,0,28)
CALL WRTRON(17,” TERMIMATION TOC ,a7 2(1,14) 4, 15,0, 29) ) T
LALL WRTRON(17,” AP EXCESS SERVICEARLE  ',27,X(1,15),4,15,0,28)
CALL MRTROM(17,’ MRP EXCESS UMSERVICERBLE ',ar K01 161,4 15 4,28)
(AL ummm' WP EXCESS TOC 1,27,%1,17),4,15,0, 28
CALL UNDER (*-7)
CALL SUBTTL(17,’ TOTAL DUE-IN RSSETS 120
CALL BLAMX (1) *
CALL UNDER (*=')
CALL TOTAL (17, TOTAL ON ORDER + NE-IN ',27)
CALL UNBER (*=")
CALL PRGECIY)
WRITE(17,802)
RITEN17.801) »
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T TR

CRLL TZERD

CALL SZERO

CALL WRTROMI 17, SERVICERRLE ASE AND EPOT? 27,401, 1),4,15,0,28)
CALL KRTRON(17," SERVICERMLE CONTRRCTOR  *,27,¥(1, 2),4,15,0,28)
L IR SRR INRAISIT  * 27,411, 30,4115,8,20)
CALL SUBTTLLL7," TOTAL SERVICERME PERCE  °,27)

CALL BLANK (1)

CALL SZERO

CALL WRTRINL7,’ VR BASE SERVICEABE  *,27,Y(1,14),4,15,0,28)
CALL WRTRONC17. WRN DEPOT SERVICEARE )27, Y11,150,4,15,0,28)
CALL INDER (1-7)

(ALL SUNTTL(L7, TOTAL SERVICEAME WR  *,27)

CALL BLAK (1)

CALL NDER (=")

CALL TOTRL (17, TOTAL SERVICERBLE ASSETS 1,271

CALL (MR (=)

CALL BLANK (1)

CALL S2ER0

CALL WRTRONCI7, USERVICERDLE BRSE 20,101, 4),4,15,8,28)
), 2 LS
CRLL WRTRIN(17,* INSCRUICERMLE CNTRCIR UNGEY,27,Y(L, 61,4,15,0,28)
cL M7 INSERVICEAMLE INTRANSHT  *,27,YCi, 7),4,15,8,28)
CALL SUBTTL(17," TOTAL UNSERVICERRLE PEACE *,27)

CALL BLANK (1)

CAL SR

CALL WRTROG(17," VRN DEPOT UNSERVICERBLE 1,27, Y11,111,4,15,0,28)
CALL (NDER (*-)

CALL SUBTTL(7,? TOTAL WNSERVICEARE R *,27)

CRLL 2LANK (1)

CALL NDER (*=")

CALL TOTAL (17, SERUICERBLEMMSERVICERNLE *,27)

CALL UNBER (*=")

CRLL BLAX (1)

CALL SZER0

CALL WRTRON(L7,” TECHWICAL ORDER COMLISNCE",27,1(1, 91,4,15,8,28)
CALL WRIRN(L7." WSERVICEAME TAILENT 7,27, ¥11,10),4,15,,28)
CALL WRTRONLL7.* NSRY DU [N FRON DUERGAULY, 27, Y01, 12),4,15,,28)
COLL WRTRONL17, ONSERUICERBLE DOTH  ",27,Y11, 13),4,15,0,28)
CALL UNDER (*-)

CALL SUNTTL17,” TOTAL OTHER 1)

CALL DL (1)

CALL UNDER(*=")

CALL TOTAL (17, TOTAL ASSETS 1)

CALL UNDER (°=)

RETURY

800 FORMTUNY, /7/777,18%, A-ORDER REPORY?, /7/)
o FORMATIZZ," MASTER ITENS WUNBER ITEWS COST TO REPLXCE',

' " COST T0 REPAIRY, 7,
s m "
3 | Jenam————y N4 |

802  FORMATC'N?,//77/7,1%," RSSET REPORT’,///)

£no

153

T T W — e — o~ —

Lot a ok e _an

PUEY



[
[ ]

THRTRON'  INSERTS COMMAS INTO 'UMBERS

FUNCTI0M: THIS SUBROUTINE IMGERTS COMMAS INTO THE ARRAY

OF NUNBERS PRCSED T0 IT AND PRINTS THEM OUT
ALONG WITH THC STUB RCCORDING TO THE FIELD,
THIDTH', AND DECINAL, 'IDEC', PARAMETERS
SUPPLIED. 1T HAS SEVERAL ENTRY POINTS:

UNDER UNTERLINES MITH CHARACTER ' ICHAR'
LA PRINTS *N* BLAMK LINES

SZERD ZERGES QUT SUBTOTAL ACCUMULATOR
T2ER0 ZEOES QUT TOTAL RCCUMULATOR
SUBTTL  PRINTS OUT SUBTOTAL ACCUMALATOR
TOTAL FRINTS OUT TOTAL ACCUMAATOR

STATUS: SUBROUTINE
LANGUAGE: FORTRAM 1V
PRECISION: SINGLE
REQUIRED SUBRDUTINES: NOME

i

ar

SUBROUTINE WRTRONC IUNET, STUB, LEN, SAUE, LEW1, INIDTH, IDEC, ISTART)

DIMENSION SRVECLEND), IBUF(132)
DIMENSION DATA(12), IDATA(12), NUNPER(16), TOTALIE 1), TOTAL2( 12)
CHARACTER STURRLEN

MR IR !
MR NIWS /IH- v
WA ICOWR /K, /
IR IPOINT /1M, /
MR ISR /W
DATR  NNBER /1HO, 11, 1H2, 13, 11, LHS, L6, IH7, 1N, 1HO/

IF(LEML LEQ. §)60 TO 2

M 1 I=1,LEM
TOTALLLTD=TOTALLCT) + SRUECT)
TOTAL2(1)=TOTRL2(1) + SRUE( )

DATRE)=SAVE( )

M 301,132
TRFCL)=TRLANK

DECODE(STU, 891 ) IBUF

IFILENS LEQ. 0360 T0 70

T |

IFCIC 15,5,6

2053 [=t,L
IFUBRTACI)ISY, 52,52
IATAC)=INTIDATACT) ~ .5)
60 10 53
TORTACLI=INTCORTACT) + .5
CONTINUE

60708
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FRULT=FLOAT( 1021 DEC)
D 7 1=1,LEN

DATA(T)=DATA( 1S ALY
B0 T0S

INIT =[START

B 60 Lzt LENI
KEEP =IABS(IDATA(L))
IFIN =INIT + IMIDTH - 1
NEXT =IFIN + 1
IFUIDEC .EQ. 0060 T0 10

20 9 I=t, I%C
J NOBIKEEP,I0) + 1
IBUF(IFIN)=MMBER J)
KEEP =KEEP / 14
IFIN =IFIN - 1
IFLIFIN LT, INITIGO TO 30
CONTINE
IMFCIFIN=TPOINT
IFIN =IFIN - £
TFLIFIN LT, INITIGO TO 30

0 I=1,3
3 MONKEER,10) + 1
[RUFCIFINI=NANDERL )

KEEP =XEEP / 19

IFUKEEP Q. 0160 T0 50
IFIN =IFIN - 1

IFUIFIN LT, INITIGO T0 28
CONTINUE

INFUIFINI=ICOMN

IFIN =IFIN - 1

IFUIFIN .GE. TNITICO TO 10

IFIN =INOT + INIDTH - 1
0 4 J=INIT, IFIN

[RFUT)=IRSTER
G010 60

IFIMTAIL})SS, 60, 60
IFCUIFIN LLE. INITICO TO 30
IRWFUIFIN - 1)=NINS

INIT =MEXT
IFCINIT LLT. 1 JOR. INIT .GT. 132)INIT=132
WRITECTUMIT, 881)(1BUF (1), 1=1, INIT)
RETURN

UMDERLINE THE LAST LINE PRINTED.

4l

ENTRY UNDER (ICHRR)
2 71 I,
IUF(1)=TBLAM
K =ISTRRT
W8 I=1,L
NN -
075 =8
IMFIK + 1)=ICHAR
K oK+
K A+
CONTINE
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¢
C PRINT'N' LA LINES.
¢
ENTRY BLANK (N)
2 85 I=1, N
5 WRTTECIUNIT, 801 IBLANK
RETURN
¢
C  ZERO OUT SUBTOTAL ACCUMULATORS.
¢
ENTRY SZERD
00 % I=1,12
% T0TALLEE)=0.0
RETIRN
¢
C  ZERO OUT TOIAL ACCUNULATORS.
C
ENTRY TZERD
20 87 1=, 12
% TOTRL2(1)=8.0
RETURN
¢
C  PRINT SUBTOTAL ACCUNULATORS
¢
ENTRY SUBTTLCIUNIT, STUB, LEN)
00 88 [=1,12
2 WAL =TOTRLICT)
W2
¢
C  PRINT TOTAL ACCUNULATORS
¢
ENTRY TOTAL (IUNIT, STUB, LEN)
W 89 I=1,12
% MIALLI=TOTRL2 )
Qw2
¢
C  OUTPUT FORMAT
¢
801 FORMAT(132R1)
)
€ FLYWRS' FLYING HOUR PROGRAN SUBROUTING
¢
C FINCTION: THIS SUBROUTINE REALS FLYING HOUR PROGRAN,
¢ CONPUTES PEACETINE AND KARTINE FLIGHT HOUR
¢ REQUIRENENT FOR EACH HDS, AND PRINTS FLYING
¢ PROCRAN REPORT.
¢
¢ STATUS: SUBROUTIN
¢
¢ LANGURGE: FORTRAN 1V
¢
¢ REQUIRED SUBROUTINES: IFETCH
¢
C LAST UPDATE:
D
¢
¢
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SUBROUTINE FLYKRS(PRINT, JDAYS, 106YS)

LOGICARL  PRINT
INTEGER®4 MBS(4), IPOINT(188 ), [TENP(9)

COMMON  /BLOCKA WEHBN(3,36), LPFHBY(200), MUMRCI200)

COMON  /BLOCKR/ IYR, JYR, TFH, PFH, IHCIRS! 361, AD, ABS, A0S, 881, DI,
' A1, IREPRP, JCONEP, RREPRY, BLONDN, IREPP, DCONDP,
' REPRA, DCONDN

COMON  /BLOCKV NLC4, 200), K2(2081, 130201 ), IRORDS, MLEWTH, WFREE

COmO  /BLOCKN LSTFSCI2NN), LSTHRSI 2001, LSTRLLLS ), NDSREF (79,201,
i [FXREF(50, 241, JCOUNT, KCOUNT, LCOUHNT, WCOUKT,

1 RS, HURFSC, MUARLC, JYOUNT(SA ), LKOUKT(70)

COMOR  /BLOCKH/ TPARTS(366), TURLUE( 366), PHOVRS 365 ), THOURS (3661

TRy

MR IPUINT /1,2, 3 45,6 7,8 910,11,12,13,14,15,
I 16,17,18,19, 28,21, 22,23, 24,25,26,27, 28,29, 4,
" 15631, 15832, 430, 004, 20635, 3036

MR NN /AN

IF(IYR .EQ. 1IREAD (05,700 )0UMNY
READ (45, 701)IVERR

LINES

R

READ FLYING HOUR PROGRAN.

Loc B o N ]

10 READ (85,790 )0DS, IPF, MUMBER, X, ITENP
IFOmSt1) JEQ. IDOMNEIGO TO 68
CALL IFETCH($10,M05, 01,82, K3, MMORDS, MLENTH, INDEX)
N 15 11=1,m0S
I =LSTHIS(ID)
IF(JNDEX LEQ. 1160 TO 20
15 CONTINUE
GoTol0
20 IPFHBYI INDEX)=1PF
MMAC ( IMBEX )=MRBER
TFH  =TFH + IPFHBYIINDEX)
ACFT =MMBER
Y =RCFTR Y/ M0
{ 4
0 &5 J=t,3
lm-mumm) 17+.9)
30 24 L=1,5
K K+
T HBN( TNBEX K= IFLY
24 CONTINE
] CONTINUE
[ ] IFLY =INTCITEMP(4) B Y + .3)
50 26 K=16,24
IHFHEN{ INDEX, K}=IFLY
2% CONTINGE
IFLY =INTCITENPIS) & Y +.5)
THFHBNUINDEX, 31)=IRLY
) TNFHBN INDEX, 32)=IFLY
THFHBNCINDEX, 33)=INTCITENPLG) B Y + .5
xmum,w zINTCITENPL7) B Y +.5)
THFHING INDEX, 35)=INTCITENP(R) B ¥ ¢ .3)
[HFHENG INDEX, 26)=INTCITENP(O) B Y « .5
TF(MUMBER LEQ, IGO0 10 10
Y =FLOATCIPFMBY(INDEX)) 7 ACFT
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IF(ODILINES,S2) M€, DO TO W~ .
TF(PRINTICALL PRGE(06) )
TF(PRINTJWRITE(8,801)JYR, (T, 121,30
40 IFCPRINTIMRITE(96, 502 )(M1(J, INDEX), J=1,7), MUNBER, Y,
1 IPFHYLINDEX), %, ((TWFHBNCINDEX, ), J<1, 36)
LINES LINES + 4
60 10 10 4
60 TFH  =TFH % J0AYS 2
N 75 1=1,%
THOURSL 110
2 65 K=1,MUMIS
THOURS( 1 )=IHOURS( ) + IWFHEMILSTABSIK), )
65 CONTINUE
75 CONTIME a
THOURS({ J=THOWRS 1)
20 8 1=2, IDAYS
8 THOURS(I)=THOURS(I - 1) + IHOURS(IPOINT(I))
RETURN
700 FORMAT1X, 384,83, 216,F6.2,913)
71 FORMAT(1X, 14)
C 9
C  QUIPUT FORNATS
3

801 FORMATI'OFLYING PROCRAM FOR',1S,':",//,
1%, PEACETINE *, 42X, "WARTINE FLY HRS/DAY",/,
1%, FLY HRS/BAY!,T24,79("1),/,
13, —_——— 19,1516,/ L
1%, EACH WHOLE?,S¥,"  ERCH', 4%, 1516, 7,
1%,'MIS  #ACFT RCFT FLEET’,5,’ ACFT",4X,® 3145 46-60°,
VA9 120 -150 -180°,/,
1%, 15Ky! =t 4%, 150 1))
B2 FORMATI®Y" 24,16, 6.2, 16, 5%, F6.2, 8%, 1516, 2(/, 424, 1516)) )
1)) 3
'WROPT' WARTINE REQUIREMENT FUNCTION

FUNCTION: THIS FUNCTION SUBPROGPON COMPUTES OPTINUM -
WARTINE INVENTORIES. J

FINCTION SUBPROGRAM T

%

FORTRAM 1V
LAST UPDATE:

PO OO O
w3
=1
é
14

FUNCTION NAROPT(IDAYS, DTOP, MNTHDP)

<>

DIMENSION XU14), IPOINT(365),SHOURS( 366)

LOGICAL  DTOP

‘ .
COMON  /BLOCKR, THFWDA(3,36), IPFHRY(206), MOWRCI 280) LI
COMON  /BLOCKD/ IYR, JYR, TFH, PFH, IHOURS 36), AD, ARS, AES, ARI , ADI,
' APRI, IREFRP, BCONDP, BREFRN, BCONMN, DREPRP, DCOIDP,
1 BREPRN, SCONDN
COMMN  /BLOCKC/ MSN(4),COST, IALT, IPLT, (0T, B¢, B9, BCP, DCP, ONBCP,
1 ONRCP, FR, URCOST, 1381, 1081, 11L, 1185, 11LU, 1L,
' NEWURRI 14), 10PR(290) T
COMON  /BLOCKY LSTFSCI200 ), LSTHBS(208 ), LSTALCLS), NDXREF (78, 20), !
' IFXREF (50,28 ), JCOUNT, KCOUNT, LCOUNT  MCOUNT |
' UMD, NUWF ST, IUOWRLC., (KOUNT(SH), LKOUNT( 7S ) !

COMION  /BLOCKR, TPARTSI366 ), TURLUE. 36: :,PHOURS 366), THOURS( 366
COMON  /BLOCKY/ BEWND(366), BPIPE( 56 . BPIPE( 366 ), BPARTSI366),
IPRRTS(366 ), REOMT 35
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EQUIVALENCE(X(1) D)

WA IPOINT /1,2, 3, 4,5 6 7,8, 9,10,11,12,13,14,15,
1 16,17,18,19,20,21,22,23,24,25,26,27,28,29, 4,
' 15831, 15832, 0533, 3034, 20335, 215836

IFUIDRYS .EQ. 0160 TO %0
IF(DT0P 84D, (IPLT LE. MATHDP)IEO TO 9
02 1=1,%
THORS(1)=4
: 20 10 k=L, s
P 1" THOURS(1)=THOURS(1) + INFHBM(LSTNBS(K), 1) ® 1GPR(K) .
) CONTINVE

<

SHOURS(1)=4.0
IRDR =IMRT + 10ST

r w4

B 50 11, IAYS ®
SHORS(I + 1)=SHOURS(T) + THOURS(IPOINT(1))
Al =FRE SHOURS(E + 1)

BREPRP=TR ¥ PFH 8 3P & ML, TIRT)
BCOMIP=RCP ¥ IREFRP
1* RIS =IREPRP - BCONDP °

IREPRP=FR # PFH & 2P = AMINO(],IADD)
COMIP=ICP & IREPRP
DS =DREPRP - DCONDP

IREPRAFR 8 1P 5 SHOURSIWUXN, ] - IIRT) + 1) '
BCONM=KCP ¥ IREPRN
ABL  =IEPRN - BCONMN

DREPRM=FR 2 DP & SHOURSUMRXO(N,I - 198D} + 1)
BCONM=BCP = DREPRM
DI =DREPRN - DCOMMM

APRI =AKS + ADS + ABL + ABI
HARDPT=ARAX1(0L3, RB-APRI)
03 =NeROPT
WPARTS=HAROPT + .3
PHOURS{1)=PHOURS(T) + SHOURS(I + 1) °
DEMAND(1)=DEMANDB(I) + AD 1
BPIPE(T) =BPIPECE) + ABS
DPIPEL]) =BPIPE(]) + ADS
PPARTS(I)=BPARTS(I) + AB]
PARTSUTI=DPRRIS(I) + ABI
REGMNT(L -REQMNT(I) + WAROPT
TF{NPARTS .LE. TILIGD TO 94 L 4
NERY =NPARTS - 1L
TPARTS(T)=TPARTS(I) + MBUY
TURLUE( )=TURLUECT) + NBUY = COST
L) CONTINE
KAROPT=HAROPT + .5
RETURN o J
% N%I=LI |
TN J
CONTIMKE 1
WsR0PT=A.0 :
RLTR
£
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VIESOPT  PEACETINE REQUIRENENT FUNCTION.

FUNCTION PESOPT(IBAYS, DTOP, NNTHOP)
DIMENSION X(14)
LogICcAL  BTOP

COMMA /BLOCKA/ TWFHEN(3,36), IPFHEY(200), MONRC(200)
COMON  /BLOCKD/ ¥R, JYR, TFH, PFH, IHOURS(36 ), AD, RBS, ADS, AB1, ADL,

5 PR, EREPRP, BCOKDP, REFRY, ECONDN, IREPRP, DCORDP,
' BREPRN, DCOND

COMON  /BL0CKC/ MGHU4),COST, IALT, IPLT, 1057,0P. b, BCP, DCP, ONBCP,

1 ONBCP, FR, URCTST, 1BRT, T0RT, 1L, LILS, 1100, 1100,

1 ONDCP, FR, URCOST, LBRT, I2RT, [1L, TILS, [1LY, LILO,
' NEVAR(10), 10PRL209)

oM /RLOCKY LSTFSC(209),LSTMDS(200),L STRLCLS), NBKREF (70, 20),

L] TFAREF (50,20, JCOUNT, KCOUNT, LCOUNT, MCOUNT,
B WS, BUNF SC, NUMALC, JKOUNT(56 ), LKOUNT(70)

1

EQUIVRLENCE(X{1), AD)

PFH =0
30 10 X=1,NNMDS
PFH  =PFH + IPFHBYELSTHRSIK)) ¥ 10PALK)
IFCIMRYS LEQ. 92C0 T0 5¢
[FLOTOP AND. (IPLT .LE. MHTHIP))CD T0 90
B =R EPHH
A3 =0D = IDAYS
IABD =IDRT + JOST

IREPRP=DD 2 3 & ANING(IDAYS, [IRT)
BCONDP=BCP ¥ BREPRP
ABS =IREPRP - JCONDP

DRCPRP=DD ¥ IP ¥ ANIMGCIDAYS, IADD)
BCONBP=RCP 3 RREPR?
ADS  =DREPRP - CONDP

BREPRA=DD ¥ BP % AMRXOLO, IDAYS - [IRT)
ECONM=CP 5 SREPRN
ABI  =BREPRM - BCONDM

IREPRM=0D 2 DP & AMAXOLO, IIRYS - 1AND)

DCONN=DCP ¥ IREPRA
ADl  =DREPRM - DCOMDM

RPRI =AIS + A1S + AR + ADI
PESOPT=RARXLLO.0, AD-APRI) + .5
RETORN
20 95 11,14
X110.0
CONTIME
PESOPTA.0
PETUR
Nl
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“YGTORTY INITIRLIZES BICTIOMARIES.

€3 ™

SURUTINE STORTUC L1, 12, 13, [HORNS, LEMCTH, IFREE )
INTEGER®A 12(LENCTH), I3(LENGTH)

% 10 1=1,LETH
RS
130
CONTIE
[2(LENCTHI
IFREE =t
RETUR

m
'ISTORE' STORES AN ITEM IN TARE I

15

SUBROUTINE ISTORE(s, ITEW, 11, 12, 13, INORDS,, LENGTH, [FREE)

INTEGERS4 ITEN(INORDS, 11( INORRS, LENGTH), [2(LENGTH), I3(LENGTH)
IFUIFREE LEQ. OIRETURN 1
X0 15 =1, INORDS
1101, IFREE)=ITEN(])
IHRSH  =IABSIMODCITEN(1),LEMGTH)) + 1
HEXT =] IFREE)
I2UIFREE )=13{ IHASH)
I3CIHASH )=IFREE
IFREE  =EXT
RETURN
&
YIFETCH® FINDS At ITEN IN TABLE 11 M¥D PUTS ITS INDEX IN *INDEX'

L e B ]

SUBROUTINE IFETCH(, TEN, [1,12, 13, IHORDS, LEMCTH, INDEX)
INTEGER®4 [TENCIWORDS), 116 IHORDS, LENGTHY, I2(LEWCTH), I3(LENGTH)

IHASH  =IABS(MODCITEM(1),LENGTH)) + |

INDEX  =I3(IHASH)

IFCIMBEX (EQ. 0)RETURN 1

00 25 I=1,IN0R85
IFCIECT, INDEX) .ME. ITEMUINIEO TO 20
CONTINUE

RETURN

INBEX  =IR(IMIEX)

~R{ |

i

e of file - request executed 89 Lines
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IV. MUNITIONS MODEL

A. Introduction
This section of the final report summarizes development of a Navy

threat-oriented, air-to-air missile (AAM) prototype sustainability model. The
munitions capability assessment model was developed according to the following
specifications:

The contractor shall develop a working computer model prototype

which relates requirements to current and projected inventories on

an individual munition-type basis. The model must be sensitive to

changes in key variables such as salvo size, weapon levels,

expenditure rates, and shifts in scenarios. In addition, the

model must be capable of handling substitution of less preferred

munitions for preferred munitions when thay are exhausted.
Synergy developed two types of these munitions models for the Navy. These
model types can be broadly defined as an R&D analytical and computer
programming effort in order for it to be operational. The applied model
focuses on obtaining roughly right answers as quickly as possible. The
applied model would utilize whatever standard Navy data were available to
determine air-to-air sustainability issued and yield immediate answers. It
also includes application of expert judgment. 1In contrast, the analytical
model was an unconstrained research approach to the problem that would obtain
these results. It allows sustainability to be analyzed in a much broader
context. The model is designed to encourage sensitivity analyses of key
variables such as salvo size, weapon loads, and expenditure rates. It allows
for substitution of less preferred missiles for preferred missiles when
preferred missiles are exhausted.

In this report, three Air-to-Air Missiles (AAMs) are used: the Sparrow,

Phoenix, and Sidewinder. The F-14 and F-4 aircraft are also used in this

example.
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B. Applied Model

1. General Description

The applied model focuses on taking standard Navy data on requirements and
inventories to mesh them into a quick turnaround sustainability assessment
model. This simplified model matches Navy AAM requirements to RFI inventory
in each period of the war.

Two sources of requirements data were analyzed in detail. One source was
obtained from the NNOR based on the Defense Guidance Scenario. A problem with
these data is that the missile requirements are calculated for the whole war
effort and are not time-phased. The essential problem to overcome using these
data is developing a methodology which time-phases these requirements.
Therefore, an algorithm had to be developed which time-phased the NNOR
requirements over the course of the conflict. A second source of data was
obtained from a CNA requirements model, NNTOS, which yielded requirements on a
weekly basis. This model's output thus required one to match RFI inventory by

missile to CNA requirements.

2. Application to DG Scenario

The number of missiles required for the conflict were obtained from the
NNOR. Two different confidence levels were examined--the 90 percent
confidence level and the 99 percent confidence level. The missiles were
assumed to be expended over the course of a war. 7Two different war lengths
were assumed--60 days and 180 days.

In order to time-phase the missile requirements, it was assumed that
missile requirements on a particular week of the war were proportionally

related to the amount of F-14 and F-4 combat flying activity. More precisely,
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it was assumed that the proportion of total missile requirements fired on a

particular week were equal to the ratio of combat flying hours scheduled for

that week over the total amount of combat flying hours scheduled over the

entire course of the war.

To detexmine the combat flying hour profile required a determination of

which carriers were deployed to "hot" theaters. Next, it was necessary to

determine the number of F-14 and F-4 aircraft deployed to those carriers in a

[1] ho t L]

theater. This information was obtained from official Navy planning

documents and CABAL.

In summary, the carrier deployment schedule indicates the number of

carriers that would be engaged on any day of the conflict.

The deck-load of

each deployed carrier indicates the number of sea-based F-14s and F-4s

available for air-to-air combat.

combat also includes shore-based F-14 and F-4 aircraft.

F-4s available were multiplied by the number of flying hours the Navy expected

The total aircratt available for air-to-air

The total F-14s and

each aircraft type to fly on any particular day of the conflict. The product

of this multiplication yielded a flying hour profile over the course of the

war.

Flying
Hours
of
F-14
and
F-48

Graphically,

the profile could be depicted as:

N

— Total
Hours
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:’ The area under the flying hours curve represented the total possible
air-to-air flying hours available during the conflict. For each week of the

r war, the proportion of total wartime flying hours accounted for during that

Fr week were calculated. For days 35 to 42, or week number 6, this would have
amounted to dividing the shaded area into the total area under the following
curve.

* Flying
Hours | €

of A

P-14 I
and |
Pt | |
I
| [

B | D
I

35 42 Days of Conflict

It was then assumed that missile expenditures would occur in direct
proportion to the flying hour schedule. Thus, if fifteen percent of the total
flying hours occurred in week number 6, then it was assumed that fifteen
percent of the total missile requirements would also be fired or c¢onsumed in
week number 6. This proportionality assumption was applied to all three
missile types and allowed for the calculation of the following graphs for both

the 60-day and 180-day scenario.
Missiles

Phoenix

Sidewinder

/\

Sparrow

60
CASE I
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A

Phoenix

/’\___\

Sidewinder

Missiles |

L~

Sparrow

180
CASE 11

Once the supplies available at the start of the war and the amount of
missiles per week required over the course of the war are estimated, supplies
are compared to requixements in each week. At the end of the week, missile
expenditures are subtracted from the missile inventory. This calculation
determines whether the conflict is sustained for that week for a particular
migsile type and also enables calculation of missiles ready-for-issue in the
next week of the conflict.

For each missile type, the following sustainability display can be

constructed:

Miassiles
Missiles required

idissiles expended

Days of Conflict
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o
FY85 missiles ready-tor-issue inventories were calculated by subtracting
training consumption and the pipeline fill requirements from the sum of the N ]
®
on-hand amount plus those that would be delivered by FY85. Such an analysis
was done for an assumed FY85 war.
: 3
3. Application to NNTOS Scenario ® 1
{ The same logic was applied to the NNTIOS scenario as was to the DG
f T
scenario. However, the NNTOS scenario did not require time-phasing logic, as 1
%. CNA analysts provided their estimates of missile requirements on a weekly ; )
basis throughout the conflict. The same sustainability display was developed ]
[ ]
| for this scenario. 1
e
o
1
1
]
: {
®
o
h »

" 'er
etk
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C. Analytical Model

This section describes the analytical model which would be used to
calculate munitions capability. In includes conceptual framework and a plan
for a prototype automated version.

The conceptual framework begins with a number of simplifying assumptions
in order to focus on the model'’s loglc.

The simplifying assumptions are:

1. One aircraft type

2. One AAM

3. One theater

4. One target type

5. One carrier

6. No resupply, no procurement, etc.

In effect, this assumes one carrier flying one fighter type armed with one
missile type. These simplifying assumptions are made here for explanation
purposes. They are not restrictive and the model could be expanded to include
n items along any of the above dimensions.

The model can be run or entered from two levels: (l) by directly
specifying missile requirements, or (2) by specifying a sortie and/or taryet
profile and generating missile requirements. Level one of the model would be
roughly analogous to the applied model presented in Section III below. 1In
this analysis, we concentrate on the second level where missile requirements

are generated from sortie and target profiles.
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‘? 1. Inputted Variables on the Requirements Side
To develop a sustainability model, the specific variables must be
inputted. These variables describe the sortie profile, battle parameters, and
-i the relationship between sortie and target profiles. They are exogenous to
the model.
The Sortie Prorile consists of:

‘ ° The number of aircraft at the beginning of the war.
FP ° Either the average sortie rate per aircraft over time or

the number of aircraft scheduled to fly missions and the

average number of cycles the scheduled aircraft fly.
These variables would be used in generating the following curve (assuming no

sortie attrition):

Sorties
Planned Sortie Profile

Days of Conflict

The Battle Parameters are:

° Target intercept rates -- what proportion of the targets
will be intercepted.

° Sortie engagement rates -- what proportion of the sorties
will be engaged in battle.

e PK rates, salvo size, launch rate, weapon-load, etc. =-
variables which determine the performance of the weapon
systems.

o Sortie attrition rates, missiles lost due to attrition,
exchange rates, etc. ~- variables which determine the
number of aircraft and missiles which will be lost in an
air-~-to-air war (AAW).

b The target profile -- the distribution of targets over the
courge of the war.
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These battle parameters enable calculation of the number ot missiles that will
be demanded in order to eliminate all targets or some proportion of them.
Alternatively, these battle parameters would allow estimation of the number of
targets that would be eliminated given a particular level of missile

expenditures.

The Relationship Between Sortie and Target Profiles:

The target and sortie profiles are either implicitly or explicitly linked
together. For example, more sorties are expected during thos times the
carrier group is under attack. Likewise, increased sortie activity is
expected when bomber escort-strike missions are scheduled. In both cases, the
sortie schedule would be positively related to the likelihood of increased
target presentation.

This estimation process could start with a target profile and not do a
sortie profile. For example, the number of missiles required to eliminate a
given number of targets (or some proportion of the targets) from the battle
parameter variables is determined. The total number of sorties required to
achieve our target-kill goals could also be determined. One could even back
D further and determine which combinations of aircraft and sortie rates would
be necessary to meet the goal of flying the number of sorties scheduled.
Obviously, constraints on the sortie rate and aircratft force structure set an

upper bound on the sortie profile.

2. Developing Missile Requirements

Sorties flown from carriers are launched in cycles. Aircrart could be

seen as flying their sorties on an on-off schedule. They fly a sortie, return
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to the ship, and, if necessary, fly another sortie. In this case the sortie
rate for a particular aircraft could be nothing more than the number of cycles
that it is scheduled to fly. For simplification it is assumed that one-half
of the aircratt are scheduled for battles in odd cycles and the other half in
even cycles.

The first task of the day on the carrier is to ready the aircraft
scheduled to fly the first cycle. 1In terms of munitions, this means to arm
them with missiles. After the first cycle aircraft depart, the second cycle
aircraft are armed. Under the half-odd/half-even simplifying assumption, this
means that a component of the missile requirement will be to calculate the
number of missiles necessary to arm the scheduled aircraft.

If the carrier only planned to fly two cycles of fighters, this would
constitute the missile requirements for that day of the war. All of the
sorties scheduled for the day have been armed. However, if more than two
cycles have been scheduled, additional missile requirements may be necessary.
It is assumed that this is the case in this example.

After the second cycle aircraft depart, the carrier will begin to retrieve
the first cycle aircraft. The crew of the carrier will begin immediately to
prepare them for departure on the third cycle. To prepare them affects
munitions in two ways.

Alrcraft will return to the carrier without a full weapon load,
representing missiles expended on their first cycle mission.
These "expenditures" must be replenished in order to arm the
aircraft for their next cycle sorties.

Alrcraft will be attrited. This means that a replacement
aircraft, if one is available, must be armed. Initially, we will

assume that a replacement aircraft is available. The replacement
ailrcraft, of course, must be armed.
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Thus, the missile requirements per day will be made up of two components:
those missiles required to arm all aircraft before their first missions of the
day and those missiles required to replenish aircraft to fight additional
sorties, including arming an aircraft that has replaced an attrited aircraft.
Graphically, this could be displayed:

Number

of
Migsiles

Total Requirements

=
-

Z.
Days of the Conflict

= Number of missiles required to replenish sorties.

|

= Number of missiles required to fully arm sorties
for the tirst scheduled sorties.

3. Missile Usage

Following the logic of the previous section, missile usage can be divided
into two categories: (1) Those expended in earlier (all but the last of the
day) sorties and those expended on an aircraft's last sortie of the day. The
number of missiles required to be replenished will be equal to the number of
migsiles expended on earlier sorties. Missiles expended on the last sortie of
the day will not be replenished and will not be added to the daily

requirements, as adding them to missile requirements would result in double
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counting. However, they must be accounted for because they must be subtracted
from the carrier's inventory.

Missiles will also be classified into two other subcategories:

° those fired at enemy targets,;

° those lost and not fired at a target
This includes sortie attrition, missile "pickles," training fires,
double~-fires (at the same target), etc. This second classification is

necessary to compute performance in terms of targets killed.

4. Inputted Variables on the Supply Side

The carrier's initial ready-for-issue (RFI) supplies are inputted into the
model. Included in these supplies would be missiles held on adjacent
munitions supply ships (AEs). The model does not distinguish between supplies
on a carrier or an AE. After each day of the scenario, the number of missiles
used is subtracted from the "beginning of the time period RFI." The resultant
figure becomes the beginning of the next period's RF1. The effects of

resupply are discussed in more detail later in this paper.

5. Sustainability

Sustainability analysis can be performed in three areas:
° 1. ability to sustain the sortie profile;
° 2. missile sustainability; and

° 3. ability to eliminate tergets.
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These displays could look like the following: (Assume sustainability
fails on day t.)
Number |

of /—\ Sortie Req.

Sorties

|

|

|

| AN
[ N\
|

!

Sortie Cap.

Days of Conflict

Another way to track sustainability would be in terms of missiles. The
total number of missiles regquired to £fly all sorties scneduled could be
tracked. This is shown on the following chart. Another way to track missile
sustainability is by missile type to generate separate curves or a "stacked"

missile sustainability curve.

Number
of Missiles Required to
Missiles Fly all Sorties

\ Scheduled

\ |[Missile Cap..

oF o e e e gm e
d

Days of Conflict
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Finally "sustainability” could be evaluated in terms of the number of
targets killed or percent of threat killed. Whether this is called
sustainability or performance is relatively unimportant. Because the ultimate
goal of the air war is the elimination of threat, the analysis gains
significantly if such a tie-in is allowed.

Once battle-field parameters have been entered, the number of missiles
fired at enemy targets is known, the expected number of targets that would be
that would be eliminated can be calculated.

The following output display could be presented:

Number l\/\/_\./\
of Targets engaged

Targets
Targets expected to be

\A______,(—\/_\ killed if all sortie
| requirements are

\ met.

t Days of Conflict

At time t, the sortie capability fails to meet the sortie requirements.
The immediate effect of this shortfall is a reduction in the target

elimination rate.
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D. Prototype Automated Model

1. Characteristics

The prototype model focuses on three aircraft, the F-14s, F-4s, and F-18s
carrying AAMs. Three AAMs are considered -- Phoenix, Sparrow, and Sidewinder.
Carrier deployment and air-to-air combat takes place in three theaters. Each
theater is treated as an independent entity. This allows for a wartime
scenario which can occur simultaneously or sequentially in any or all
theaters. From a technical standpoint, this means that there are three
sub-models within the prototype, one for each theater. The underlying
analysis tor each theater is effectively the same. Worldwide analysis simply
means “summing" alil theaters. !

Resupply to a particular theater can be from intra-theater supplies or
from CONUS inventories. The model treats CONUS inventories as those
inventories not assigned to a particular fleet. It is assumed that the
analyst knows which fleets are assigned to which theaters, and thus can
calculate theater-wide inventories.

CONUS supplies are allocated to "hot" theaters first. If hot theater
requirements exceed CONUS supplies, then CONUS supplies are allocated to
theaters by "fair share" or proportionate logic.

There are two types of threats in the target profile. They are designated
as type Ty and T, targets. T; targets constitute threats against a

battle convoy. T, targets constitute threats against friendly bombers. 1In

1 an expanded model could be developed that allows for a further
disaggregation. That is, the model could consider each carrier and land base
as a unique entity. This would represent the more detailed level of analysis.
The analysts could group these carriers and land bases into a number of ways,
each grouping effectively being a theater. In the prototype, we ignore land
bases are ignored, only three theater groupings are used.
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:r each case, F-48, F-14s8, and F-18s8 are required to eliminate the targets or
some proportion of the targets. The number ot target types could be expanded.

The model allows for weapon load or load out substitution. Each aircraft

g is inputted with a particular load out. This constitutes a vector of the
three misgsile types. As long as supplies permit planes to be fully loaded
out, aircraft are permitted to fly. However, if a full weapon load of optimal
mix is not obtainable, a substitute weapon load is permitted as an option of
the model.

As in the analytic model, analysis can be done at three levels: sortie

k sustainability, missile sustainability and target performance.

%. Finally, the length of the war can be varied.

1 2. The Current Force Structure Matrix (CFsSM)

The essence of the prototype model is keeping track of:
a. Aircraft on each carrier,
b. Munitions available to each carrier, and

c. Munitions available in the U.S. or distant depots. The matrix
on the next page illustrates the data required.

Each carrier's inventory of missiles along with its supply ships, would

be considered ready-for-issue.l

Along with the carrier's munitions supply,
we would track information on the ship's deck load in terms of the number of
F-48, F~188, and F-148 it contains and the fleet to which the carrier is

assigned.

! FPor the prototype, it could simply oe assumed that all carriers "look"
alike in terms of RFI missiles and deck load. Or alternatively, it could be
assumed that all carriers can be grouped into two, three, or four groups.
Each carrier within a particular group can be assumed to be like all other
carriers in that group.
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CURRENT FORCE STRUCTURE MATRIX (CFSM)

FYXX
Status Missiles Deck Loads Fleet Assignment
Ready for Issue ( SP PH S1 F-4 F-14 F-18 PAC {LANT EUR
Carrier #1 spy { Py [ s8I, |L 0 0 Y 1 0 0
l
Carrier #2 SPZ PHz SIz 0 X 0 1 0 0
Carrier #3 - - - | = 0 0 1 0 0
Carrier #4 - - - - - - 1 0 0
Carrier #5 - - - - - - 0 1 0
Carrier #6 - - - - - - 0 1 0
Carrier #7 0 1 0
Carrier #8 0 0 1
Ir ;
Carrier #x spP PH S1 0 0
X X X I l l
Inventory
/7 /7 /7 7 7 /7 r /7 /7 /7 7 7/
Fleet PAC SP, | PH, SI, VARV ARV AR ARy A A X | VAR SN AR AN AV |
L L L L L/ L L /L /1 1
VARV IR AR AN A A I IV Y AR A A A
Fleet LANT SPy | PHy sI, VARV AR AN A A A | VAN A A A A §
VA A A AN | VAN AN A A
/7 /7 /7 7 7 7 7 7 7
Fleet EUR SP, | PH, | SI, A A A A A A A | VA A A A A 4
VAR AR A A A 4 L L L L [/
/7 /7 S /7 7 /7 /7
CONUS Se, | M, | SY, ((/ / / / / /1 VWV 1/ 7 1 1/ /
] VA A Lt L L L
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The bottom half of the matrix includes missiles that are not-ready-
for-issue. These supplies can be considered part of the pipeline. These

supplies include those controlled fleetwide as well as CONUS supplies. CONUS

is defined in the prototype as controlling supplies not assigned to a fleet.
Aircraft will not be tracked at land bases in the prototype. Conceptually,
however, land bases could be considered in the model as carriers.

FF The CFSM will be tracked on a year-to-year basis. If no war is
encountered in a year, the initial matrix will be adjusted to reflect
peacetime missile consumption and new physical procurements. Changes in deck
? loads such as replacement of an aircraft, will be reflected in the relevant

year,

Once a war scenario is begun, the matrix will be calculated on a
week-by-week basis or whatever time period is chosen. Additional information
will be required, the most important of which will be the theater location of
a particular carrier. Conceptually, this means that during a war year, the
CFSM will add extra columns, each additional column representing a theater.

Like the fleet variable, those carriers in a particular theater are
expected to have a value of | under the appropriate column. This is shown on
the expanded CFSM on the next page. Missile and sortie capabilities for a
particular theater are determined by aggregating over all the carriers
deployed to that particular theater. It is possible that a carrier is in
transition from one theater to another or not engaged in any theater. In such
a case, it is denoted that the carrier is not deployed in any theater. This
would include carriers drydocked forx repair, etc. In the expanded CFSM, a
carrier not deployed to any theater would have zero values in all the theater

columns. Carrier #7 on the expanded CFSM chart is an example.
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;~ EXPANDED CURRENT FORCE STRUCTURE MATRIX (CFSM)
] o
’ Wartime Scenario
Theater
1 Status Migsiles Deck Loads Fleet Assignment Agsignment
r Ready for Issue | SP PH SI F-4 ( F-14 | F-18 PAC |LANT | EUR T1 { T2 | T3 -
_ - Carrier M spy | PHy | sI, 0 0 Y 1 0 0 o | o |1
Carrier #2 SP, P, .| SI, 0 X 0 ‘ 1 0 0 0 0 1
ﬁ Carrier #3 - - - z 0 0 1 0 0 o |1 | 0"
{ Carrier # - - - - - - “ 1 0 0 0 1 0
ﬁ Carrier #5 - - - - - - 0 1 0 0 1 0
Carrier #6 - - - - - - ‘ 0 1 0 0 1 0
Carrier #7 0 1 0 0 0 0
Carrier #8 0 0 1
Carrier #x SP,, PH, SI, 0 0 1
Inventory 1
/7 /7 7 7 7/ r / /7 /7 /7 /7 VS L 7/ o
Fleet PAAC SPP PHP SIP /7 /7 /7 /7 7/ 7\ s 7 7 7
WA A A A A 4 /AW A A i / [/ /1 [/ N
VARV ARV YA A AL VY A AR A A | IV A R v § .
Plectant | sey lemy sy || /7 /7 /7770777770777 7. |
[l /£ [/ [ L /1 /[ [/ [/ /1 [/ [ [ /L [/
/7 /7 /7 /7 7 7 NN 7 S NN S
Fleet EUR sp, | PHy | SI, A A A AN L VA A A A A A N VA A AN AN ]
VAR A AR A A 4 VAR A A A 4 VAR AR AR AN
VARV ARY ARV IR A A IV AR AR AR A A A | IV A AR A A 1
CONUS SP, PH, SI. VARV ARV AR A | VAR Ay ARy Y ARV AR N VAR ARV Y N |
L. 12 [t [ [/ /S [/ J [ [ / [/ [ [/ ;
]
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As stated earlier, the CFSM during the wartime scenario will change on a
week-by-week basis. Initially, on D-day, the matrix will be frozen for the
year in which D-day occurs. As the war proceeds, the matrix will change to
reflect missiles fired, attrited, etc., and also to reflect changes in carrier
deployments.

Additionally, a mathematical algorithm is required to reflect fleetwide
and CONUS inventories advancing to the ready-for-issue status. Thas simply
means developing .1 pipeline equation which lags the transfer of inventory from
the fleet depots or the CONUS depot to a particular carrier. The model can
accomodate both "hot theater" and "fair share" logic.

Hot theater means that any carrier or group of carriers involved in combat
has first crack at supplies from its fleet or CONUS. Fair-share means that in
a case vhere inventory supplies are insufficient to satisfy every carrier's or
fleet's demands, the supplies are proportionally shared among the users in

accordance with their requirements.

3. Variables Requiring Inputting

In order for the prototype to have the capability to allow Navy analiysts
to build their own scenario, the following variables or variable distributions
must be inputted for each theater.

a. Carrier Deployment Schedule
It also assumes that each individual carrier can be tracked to a
particular theater on a particular day, unless it is assumed

initially that all carriers are alike.
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Number of
Carriers

Theatre 3

;S—Z;E::__
Theatxe 1

Days of Conflict

E b. Aircraft Deployment

Using the carrier deployment schedule, the aircraft force
structure can be determined on a theater basis over the course of
the war. These distributions represent the maximum number of

k’i aircraft available to each theater. Over the course of the war,
it would probably be adjusted downward to reflect attrition.

Number of Number of Numbexr of
Aircraft Aircraft Aircraft

i/\_' F-14s l|/ F-14s }
| }’—-\F-Ms

[

I

| F-4s P F-4s
| |
|

Days of Conflict Days of Conflict Days of Contlict

Theatre 1 Theatre 2 Theatre 3

4. Calculating Requirements

Both the sortie-generation approach and the target profile approach can be

used to calculate requirements.

a. Sortie-Generator Approach

A sortie profile could be generated by inputting a sortie rate for
each theater on each day of the war. The number of aircraft
scheduled to fly missions each day and their "cycle" sequence

could be translated into the sortie rate.
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The type of miasion and the number of sorties to be flown could
also be specified. That is, a distribution of sorties could be
specified to be flown against type 1 targets and type 2 targets.

This approach would yield the following distributions:

Number of Number of Number of

Sorries I Sorries Sorfies
T
3_12 2 / '
| | | T2 o

F= T2 ‘ F-14 T2 (F-14
| E2 l l
T | F-4 Ty [F-14 T
F-4 | |
Days of Conflict Days of Conflict Days of Conflict
Theatre 1 Theatre 2 Theatre 3

These distributions could be used to determine how many aircraft
would be armed, how many would be required to be replenished, etc.
It would involve taking this distribution and reapplying the logic
developed in the previsou section.

b, Target-Profile Approach

A second approach would be to input in each theater the target
profile expected for that day of the war. Also inputted would be
battle parameters such as PKas, intercept rates, engagement rates,
exchange ratios, etc. From those parameters, the number of
sorties required to eliminate that day's engaged targets (or some
specified proportion of those targets) would be inputted. For
each theater, the number of sorties required to meet the target
kill goals could be generated. A sortie profile generated above
the maximum sorties that can be flown implies a force-structure

constraint.
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In summary, tor the target profile approach the number and timing of
targets or threats expected to occur are entered for each theater. Given a set
of battle parameters, the number of sorties required to achieve the target

kill rate can be generated.

5. Calculating Missiles Used

wWhether the sortie-generator approach or the target-profile approach is
used, the same logic that was developed in the analytical model is contained
in prototype in terms of missiles used. In each period, calculations are done
for:
a. Missiles fired at targets; and
Missiles lost due to attraition of aircratrt, ships,

b. duplicate fires, etc.

6. Sustainability Analysis

Each day the number of missiles required to fly the day's sorties is
determined. If the number of missiles are available to meet those
requirements, the conflict is sustained through that day.

If the missiles are not available, the conflict is not sustained.
However, it is possible to build a s 'cond level consideration. This may allow
for load-out or weapon load substitution. For example, the supply of
sidewinders may run out. Aircraft may be allowed to substitute sidewinders
with other missile types. Missile substitution would enable the conflict to
be sustained for a longer time period.

The same sustainability curves with respect to sorties and missiles
developed in Section Il can be generated for the prototype. However, they

could also be generated for each theater as well as be disaggregated by
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missile types. Worldwide analysis can be performed by summing over all
theaters. Lastly, a detailed target performance profile could be generated
for each theater.

Displays for the following sustainability analyses could be generated by
the prototype for each theater and, or course, for all theaters summed up:

a. Sorties, including a separate analysis for F-14 sorties,
F-14 sorties and F-18 sorties;

b. Missiles, including a separate analysis for Sparrows,
Phoenixes, and Sidewinders; and

c. Target kill performance profile, for T;, the I, threat
type.

At the end of each time period, after the sustainability analysis and
targets killed performance analysis have been conducted, the CFSM is adjusted.
The primary adjustment is to reduce all carrier missile loads by the number
expended, including those lost due to attrition, etc. In addition, new
supplies of missiles from the fleet depot have to be added to the appropriate
carriers, and, of course, deducted from the appropriate supply depot.

Finally, changes in carrier deployments from one theater to another, or from
"transit" to a theater, must be made to the CFSM. After all these adjustments

are made, the resultant matrix is the CFSM for the next period of the war.

7. Additiocnal Options in the Prototype

a. Sortie Attrition

The number of aircraft that will be lost in a partjicular day can
be estimated. This requires the inputting of an exchange ratio ot
some sorts. These aircraft can be deducted from the appropriate
carrier's deck load. This may require the remaining planes to fly
at a higher sortie rate in order to maintain a required sortie

profile. This may be a theaterwide problem and not necessarily
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specitic to a particular carrier. That is, attrited sorties will
require aircraft on all carriers in a particular theater to be
used more intensively. Of course, aircratt attrition could lead to
a force structure problem which means that there are not
sufficient aircraft to meet the requirements.

Lastly, a resupply of aircraft logic could be built into the
model. As a carrier's aircraft are depleted, new fighters are
dispatched from fleet inventories, if such "supplies" actually
exist.

b. Float Attrition

The CFSM allocates all float inventory to a particular carrier.
It is important to keep in mind that these inventories represent
both the carrier's on-deck inventoi.ies and these inventories on
adjacent AEs. It is assumed that all AE supplies can
instantaneously be loaded onto the carrier.! A float attrition
factor could be added that effectively reduces AE supplies due to
AE attrition. Such a factor could be tied to target kill
performance of Ty threats. The worse that the Ty kill
performance is, the greater is the loss of AE inventories due to

attrition. Such logic can also be expanded to carrier attrition.

1 It is also assumed that an AE's supplies can be loaded onto any carrier
within the same theater. This assumption is implicit in the "aggregation
logic" when theater supplies are obtained by summing the supplies of all

deployed carriers to that theater.
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€. Float Inventory Requirements

The model could be constrained so that a requirement is built into
it that carrier and AE inventories never fall below a specafied
amount. The amount represents the minimum level required for the
carrier to defend itself against an attack. Such logic would be
tied into the resupply module of the prototype. This would
effectively mean that pipeline movements of missiles are allocated
first to ships below a "saifety net" figure; then to "hot

theaters", and finally on the basis of “fair share."
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V. FUTURE DIRECTIONS

A. Introduction

The methodology that is described in this report is an excellent basis for
continuing capability assesament. This section describes a framework for
expanding the work to extend its applicability to different logistics
components, different aircraft, different Navy offices tor use, and wider
applications of the model.

This expansion path focuses on the CAPLOG Model. It presents a series ot
model expansions which include incorporation of an expanded version of the
munitions work presented in this report. In addition, expansion of this
capability assessment modeling would be greatly enhanced by a comprehensive
Navy logistics capability and requirements model. This section describes such
a capability overview system and then lists refinements to the CAPLOG Model,

including incorporation of munitions.

B. Navy Capability Overview System

Step 1 ~ Design a Navy lLogistics Capability and Requirements Oversight
Module as Part of the CAPLOG System

Develop a manual prototype information acquisition and integration system
for OP-964 and for NAVSUP to collect logistics capability information system
on all aspects of NAVAIR and build preliminary working hypotheses of numerical
results based on expert judgment, existing logistics capabilities for major
logistics input factors including reparable spares, munitions, TRAP,
maintenance manpower, consumable spares and other factors.

The system will have the flexibility to include multiple sources of
information within the Navy ranging from information on specific battle groups

to Navy-wide information about certain logistics inputs. The system will
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focus on aggregate supply characteristics for individual weapon systems and
take account not only of existing capabilities but those that might be
logically forecast to exist as a result of past and projected resources
applied to various problems. This capability will take a graphical approach

and address the information requirements of the Materiel Readiness Reports and

the major warfare roles of the Navy. Undertake preliminary and exploratory
steps to automate these capabilities and explore automated methods of linking
the individual pieces of capability information obtained through this process.

Focus attention on this method as a vehicle of stating concisely the needs
for information the Navy has and exploring uses of this tool to prioritize
information gathering and research efforts.

Step 2 - Revige the Preliminary Methodology and Begin to Implement It with
Realistic Data and Expand the Automation

Thoroughly revise and augment all methodology project concept developed in
Step 1 based on the preliminary results. In addition, augment the analysis so
that it could be used not only for rxesourcing but also for crisis management.
Identify a reasonably wide range of contingencies and circumstances affecting
logistics capabilities. Develop crude working hypotheses based on expert
judgment, likely results for each, focusing on order of magnitude of the sizes
of problems of differnt sizes, using this methodology to insure large and
high-priority problems are addressed first. Lower magnitude problems that are
critical are dealt with in a balanced and comprehensive fashion.

Expand the automation of preliminary results and explore automated
linkages, particularly where aggregation of individual unit or battle group
results are required for fleet commands or for Navy-wide analysis results.

Initial versions of this work will be forced to be completely consistent with
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NAVSUP requirements in funding decision analysis. They will also be used to

analyze operations plans from a logistics point of view.

Step 3 - Explore Decision Applications of the New Approach

Identify two or three major policy, doctrine, resource requirement, or
resource priority-application decisions that the Navy is considering or that
are suggested by preliminary analyses in the modeling approach. Wwork with
Navy program offices and with Navy programmers on these real-life situations
they are facing and utilize the conceptual approach, the manual graphics
results and possibly quick-response automated products to test the methodology

and see whether assistance can truly be offered to practical situations.

Step 4 - Balanced Program Analysis

Develop automated methods to simultaneously show Navy capabilities for

reparable spares, munitions and POL.

C. CAPLOG Expansion

The possibilities for expansion of the CAPLOG Model are listed in separate

steps as follows.

Step 1 - Expand Coverage of the CAPLOG Model to Othexr TMSs

The data base development work that was done for the F-14 must be repeated
for four to five other major battle-group aircraft. This expansion will build
upon the F-14 work and incorporate improvements in the data base extraction
procedures resulting from the F~14 data-scrub effort. These additon TMSs
should be incorporated into the CAPLOG Model, in the following priority: A-6;
$-3, A~7; and P-3. 1In addition, an initial survey will be done to determine

if adequate data are available for the F/A 18. 1If data are available for this
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weapon system, it will be added to the data base between the S-3 and the A-7.

As part of this task, the indenturing problem and its relationahip to common

spares will be addressed.

Step 2 - Develop a Methodology for Including Consumables
Into the CAPLOG System

A methodology needs to be developed for including consumable spares in the
CAPLOG Model. This will require investigating indenturing relationships
between consumable and reparable spares. These data presumably exist to make
the linkup in ASO data systems. If these data are not available to allow
explicit linkages to be developed, an alternative factoring methodology will
be employed to develop a feasible alternative approach for including
consumables. All data bases or algorithms used in the approach will be

documented.

Step 3 - AVCAL Analyses Using the CAPLOG Model

Using the F-14 CAPLOG prototype, specific analyses will be developed for
one AVCAL and capability estimates provided for one battle group. Specific
issues to be addressed include the likely benefits of full versus partial
AVCAL's. In addition, the work will provide alternative capability assessment
based on the efforts of having more than one AVCAL operating together. These
synergistic AVCAL effects have not yet been studied in the necessary detail.

This task will include a listing of aslumptions; input data, and methodology.

Step 4 - Continued CAPLOG Testing and Refinement

The existing CAPLOG prototype will be used to continue a number of runs

under a number of different likely scenarios and situations in the Navy.

Experts from NAVSUP, the operation community, and other areas of the Navy °

191




T T

deemed relevant will be consulted. These runs will help to develop a better
baseline set of assumptions and circumstances which then can be applied to all
TMSs when the data are available.

In addition to the testing of the model, logic improvements are required.
A more sophisticated flying program input module is required. This will aloow
changes to be made more easily in the flying program, and a more
straightforward interface between these flying programs and the CAPLOG Model.
In addition, specific algorithms to handle cannibalization in the model will
be investigated in conjunction with NAVSUP personnel to develop a more
realistic Navy set of assumptions for how to handly cannibalization in the
CAPLO& Model.

Step 5 - Use of the CAPLOG Model to Suggest Required Changes to the NAMSO
and ASO Data-Collection Systems

It has long been clear that some improvements will be required in Navy
data-collection systems for reparable spares if a true capability-assessment
system is to be developed. The CAPLOG Model is an extremely useful tool for
determining which data elements are sensitive and which require change
immediately. Data elements will be identified which are acceptable but which
could use long-term improvement. Using the CAPLOG Model to run sensitivity
rung in conjunction with detailed work and interviews with NAMSO and ASO
personnel will yield a CAPLOG master data base plan. This master data base
pPlan shall include a set of necessary steps to improved Navy data-~collection
system to support credible capability assessments. This plan will include
priorities and magnitudes of the problem and recommended solutions. It will
present options for time-phasing and the specific benefits of making the

improvements and specific costs of not making the improvements in terms of
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credible capability-assessment results. This plan will be fully coordinated
with NAMSO and ASO personnel and with any ongoing Navy efforts to improve

these data.

r Step 6 - In;ggtaiion of the CAPLOG Spares and CAPLOG Munitions Work
Specific linkages will be developed to provide a balanced program

framework for CAPLOG modules. This will also show how consistent operational

r activity levels can be fed into the munitions and spares side to generate
consistent capability charts for tying the capabilities of both resource

é areas. This work will be done manually initially with an automated linkage

program specified.

This work should include the linkage methodology and show prototypical
results in a balanced format of combining real results in one set of charts.

Step 7 - Develop Linkages Between the Initial CAPLOG Prototype and ASO
Budgeting and Procurement Procedures

A set of linkages could be developed between the outputs of the CAPLOG
Model and the current methods of requirements determination and procurement.
These linkages will allow a prototype reconciliation between the outputs of
the model and the official Navy requirements determinations.

As a result of this effort, algorithms and methodology will be specified
which provide these linkages and reconciliations. In addition, a set of
recommendations as to how NAVSUP and ASO could, in a prototype fashion,

develop a more capability-oriented requirements-determination process which

would allow them to more explicitly link capability-assessment models such as

b CAPLOG to their processes.
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